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ABSTRACT
MATERNAL ANXIETY AND INFANT FEAR: INDIRECT LINKS THROUGH PARENTING
BEHAVIORS
Erin S. Edwards, M.A.
Department of Psychology
Northern Illinois University, 2015
David J. Bridgett, Ph.D., Director

Previous work has demonstrated links between early fearful temperament and risk for the
subsequent development of anxiety disorders; thus, factors that may influence the development
of early fear are important to consider. Maternal anxiety has previously been linked to child
anxiety, though limited work has examined potential relationships between maternal anxiety and
infant fear. Anxious mothers have been observed to be more critical/rejecting and
intrusive/overcontrolling in their interactions with their children, and these parenting behaviors
have been related to greater risk for childhood anxiety. Again, the relations between these
parenting behaviors and early expressions of temperament, particularly fear, are less frequently
considered. The current study aimed to address these gaps in the literature by assessing direct
and indirect relationships between maternal anxiety at 4 months postpartum, maternal use of
critical/rejecting and intrusive/overcontrolling parenting behaviors at 6 months postpartum, and
infant fear at 8 months postpartum. Results suggest that maternal anxiety is directly related to
greater use of critical/rejecting parenting, but not intrusive/overcontrolling parenting behaviors.
Neither intrusive/overcontrolling nor critical/rejecting parenting was significantly related to
infant fearfulness at 8 months. Maternal anxiety was also unrelated to infant fear. Implications of
these findings and suggestions for future research are discussed.
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CHAPTER 1
INTRODUCTION

The role of infant temperament in predicting childhood outcomes has been increasingly
recognized (Crawford, Schrock, & Woodruff-Borden, 2011; Eisenberg et al., 2003; Gartstein et
al., 2010; Joiner, Catanzaro & Laurent, 1996; Sallquist et al., 2009; Stright, Gallagher, & Kelley,
2008). In particular, expressions of fear and behavioral inhibition during infancy have been
shown to predict adverse outcomes during childhood and adolescence, namely, increased anxiety
symptoms (Kagan & Snidman, 1999; Rosenbaum et al., 1992). Though fear and behavioral
inhibition are relatively stable over time, particularly as children become older (Kagan, Reznick
& Snidman, 1987), temperament is malleable early in infancy. Certain aspects of infant
temperament exhibit significant stability only after the second half of life (i.e., from 8 to 12
months), before which time, these aspects of temperament are subject to environmental
influences, such as maternal characteristics (Pauli-Pott, Mertesacker, & Beckmann, 2004).
Therefore, it is important to understand which factors may influence the continuity or
discontinuity of fearful and inhibited behaviors early in life.
In previous work, links between a variety of maternal characteristics and temperament
during both infancy and childhood have been demonstrated. One such characteristic is maternal
internalizing disorders. During infancy, maternal depression and anxiety are associated with
infants’ expressions of negative affect (Austin et al., 2005), the broad temperament factor that
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includes the discrete component of fear (Rothbart, 1981). In most work, the focus has been on
the role of maternal internalizing problems in general (e.g., Feldman et al., 2009) or maternal
depression specifically (e.g., Gartstein et al., 2010; Sugawara, Kitamura, Toda, & Shima, 1999).
This leaves the role of maternal anxiety in predicting infant negative affect, and more discrete
temperamental characteristics such as fear, poorly understood. Given the comorbidity of anxiety
and depression, in addition to the prevalence of anxiety in women of childbearing age (Kesler,
Keller, & Wittchen, 2001), maternal anxiety is an important factor to consider in the
development of fear and inhibition in infancy. In addition to maternal characteristics, broader
environmental characteristics such as parenting behaviors have been linked to children’s
temperament and related outcomes. The specific parenting behaviors of criticism/rejection and
intrusiveness/overcontrol predict increased expressions of behavioral inhibition and anxiety in
childhood (Ginsburg, Grover & Ialongo, 2005; Hirshfeld‐Becker, Micco, Simoes & Henin, 2008;
Hudson & Rapee, 2001; McLeod, Wood, & Weisz, 2007; Wood et al., 2002). It remains unclear
whether the specific parenting behaviors predicting behavioral inhibition and anxiety during
childhood also predict behavioral inhibition and fearfulness during infancy.
Finally, previous research supports relations between maternal anxiety and parenting
behaviors, such that mothers with greater anxiety exhibit greater control and criticism when
interacting with their children (Whaley, Pinto, & Sigman, 1999; Warren, Schmitz & Emde,
2003) and greater intrusiveness and insensitivity when interacting with their infants and children
(Feldman, Greenbaum, Mayes, & Erlich, 1997; Stifter, Coulehan, & Fish, 1993). However, it
remains unknown how these factors may be working in concert to predict infant fear/ behavioral
inhibition. This study aimed to address the gaps in the literature briefly outlined above by
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examining the direct and indirect influences of maternal anxiety and specific parenting behaviors
on infant fear.

Temperament

Models of Temperament

Multiple models of temperament have been proposed over the past several decades. In the
seminal research on this topic conducted by Thomas and Chess (Thomas & Chess, 1977;
Thomas, Chess, & Birch, 1968), infants were categorized according to the quality or intensity of
their expression of nine basic temperamental dimensions. These dimensions were empirically
derived from 22 interviews with parents of young infants, who were asked about their infants’
reactions to everyday situations (Thomas et al., 1963). These basic dimensions included activity
level, rhythmicity, approach/withdrawal, adaptability, responsiveness, intensity of reaction,
quality of mood, distractibility, and attention span/persistence. From these nine basic
dimensions, three broader temperamental categories were established, using both behavioral
observations of young children as well as parental report of the intensity and quality of behavior
on each of the dimensions.
The first category, “easy” temperament, included children described as generally
positive, adaptable, and easy to calm. This category characterized approximately 40% of the
children. The second temperamental group (approximately 10%) was termed “difficult.” These
children were observed and reported to be generally negative, irritable, highly reactive and slow
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to adapt to novelty. Individuals in the final temperamental category, “slow to warm,” expressed
moderate levels of negativity, were slow but gradual in their adaptation to novelty, and slow but
successful in their ability to calm. This category accounted for approximately 15% of children.
Not all children are accurately placed in temperamental categories using this model. As such,
more comprehensive theories have come into favor in more contemporary research.
The model of temperament proposed by Kagan and colleagues describes individuals as
one of two types: behaviorally inhibited or uninhibited (Kagan et al., 1987). Behavioral
inhibition is defined as increased physiological reactivity or behavioral withdrawal in response to
novelty, with individuals exhibiting shyness, caution, and reserving emotional expressions in
response to novel objects or situations (Kagan et al., 1987; Kagan & Snidman, 1991). In the
same situations, uninhibited individuals exhibit sociability, approach behaviors, and a general
sense of ease and comfort (Kagan & Snidman, 1991). Individuals who respond behaviorally with
inhibition in novel and/or unexpected circumstances, compared to those who are uninhibited,
display differences in their physiological reactivity, potentially reflecting a biological basis for
understanding inhibited/fearful behavior.
In one study, individuals who were consistently inhibited from four months of age to
early childhood displayed relatively greater right frontal cerebral activation, or “right frontal
EEG asymmetry” (Fox et al., 2001). These differences are hypothesized to reflect individual
differences in the motivational systems of approach and withdrawal, with the right-frontal region
promoting withdrawal driven responses and the left-frontal region promoting approach driven
emotional responses (Fox et al., 2005). Additionally, behaviorally inhibited infants exhibit higher
baseline (Goldsmith & Lemery, 2000) and reactive measures of cortisol (Buss et al., 2003).
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Further, associations between elevated baseline and reactive cortisol measures and right frontal
EEG asymmetry have been observed (Buss et al., 2003; Goldsmith & Lemery, 2000).
There is converging evidence for these inhibited/uninhibited temperamental categories
from both behavioral and physiological measures. However, using only measures of
reactivity/inhibition in response to novelty to define temperamental types leaves some behaviors
unmeasured and therefore unclassified. Using the categories of inhibited or uninhibited, only
about one-third of American children can be placed into a category (Kagan & Snidman, 1991).
Further, of all Caucasian children, only approximately 10% are considered behaviorally
inhibited, whereas 25% are uninhibited (Kagan & Snidman, 1991). As such, a more
comprehensive model of temperament is needed to fully categorize the entire range of human
behavior.
One such model is the psychobiological model of temperament proposed by Rothbart and
colleagues. In this model, temperament is defined as biologically based individual differences in
emotional reactivity and regulation (Rothbart, Ahadi & Evans, 2000). Emotional reactivity
refers to an individual’s innate emotion characteristics (e.g., fearfulness), which are observable
when emotional responses are elicited by the environment. Regulation refers to the processes by
which these emotional responses (as well as other non-emotional behaviors) are modulated
(Rothbart, Posner, & Kieras, 2008). These individual differences, though biologically based, are
subject to the influences of maturation and experience over the course of development
(Goldsmith et al., 1987; Rothbart & Derryberry, 1981).
Further divided, the emotional reactivity component is composed of two primary
domains: positive and negative affect (Rothbart, 1989; Rothbart, Ahadi, & Evans, 2000). The
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positive affect domain is characterized by approach-related behaviors, such as vocalizations,
smiling, laughing, and activity level (Gartstein & Rothbart, 2003) while the negative affect
domain is characterized by behaviors such as anger/frustration/distress to limits, sadness, and
fear (Gartstein & Rothbart, 2003). Across many stages of development, including infancy,
childhood, adolescence, and adulthood, factor-analytic studies have confirmed the broad and
fine-grained structures of these positive and negative affect factors (Capadaldi & Rothbart, 1992;
Ellis & Rothbart, 2001; Evans & Rothbart, 2007; Putnam, Ellis & Rothbart, 2001; Rothbart,
Ahadi, Hershey & Fisher, 2003). These broad and specific facets of temperament are further
differentiated by their developmental time course and the childhood outcomes they predict
(Eisenberg et al., 2003; Goldsmith & Lemery, 2000; Lemery, Goldsmith, Klinnert & Mrazek,
1999; Rothbart, 1981; Rydell, Thorell & Bohlin, 2007). Of particular interest for the proposed
study is negative affect. Negative affect, broadly, increases across early development until
reaching relative stability around two years of age (Lemery et al., 1999; Putnam et. al., 2001).
Early negative affect has been linked to adverse outcomes in later childhood, including increased
risk for both externalizing and internalizing problems (Crawford et al., 2011; Eisenberg et al.,
2003; Joiner et al., 1996) as well as poor academic and social adjustment (Sallquist et al., 2009;
Stright et al., 2008).
Considered more specifically, the subcomponents of frustration, sadness, and fear have
unique developmental courses and outcomes. Frustration, defined as negative affect related to
confinement, interruption of ongoing tasks, or goal blocking (Rothbart, 1981), increases in
expression over the course of early development (Putnam, Gartstein, & Rothbart, 2006) and is
related to the emergence of externalizing problems in early childhood (e.g., Eisenberg et al.,
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2003; Gartstein, Putnam, & Rothbart, 2012; Hayden, Klein, & Durbin, 2005). Sadness,
characterized by depressed mood and reduced activity, can be observed as early as 3 months of
age (Gartsein & Rothbart, 2003), and may be related to the subsequent development of childhood
internalizing problems (Rydell, Thorell, & Bohlin, 2007). Finally, fear, defined as distress and/or
extended latency to approach an intense or novel stimulus (Rothbart, 1981), emerges between 6
and 12 months of age. Over this period of time, the expression of fearful emotional displays
increases (Carranza Carnicero et al., 2000). These early expressions of fear have been linked
specifically to later symptoms of anxiety (Goldsmith & Lemery, 2000) and, given its importance
for the current study, this dimension is explored in greater detail in the next section.
By using the framework of temperament developed by Rothbart and colleagues, with
reactivity described both generally as negative and positive as well as specifically in terms of
emotional response, it is possible to paint a more comprehensive picture of an individual’s
behavior. As such, the current study will utilize a blended model of temperament, utilizing both
Kagan’s behavioral inhibition model as well as Rothbart’s psychobiological model, with a
specific focus on fear reactivity. Finally, though temperamental classifications are important in
their own right as a means of categorizing individuals, infant temperament is important to
understand as it has been shown to predict childhood outcomes. Notably, expressions of fear and
behavioral inhibition in infancy confer specific risk for the development of anxiety disorders
(Fox et al., 2005; Goldsmith & Lemery, 2000). Therefore, developing a greater understanding of
the emergence of fear and inhibition during infancy is warranted.

8
Fear and Behavioral Inhibition

During infancy, various experimental measures have been employed to elicit and assess
fear and behavioral inhibition. In the behavioral inhibition tradition, in which children are
classified according to their reactivity to novelty, young infants are exposed to a series of novel
objects (e.g., a mobile) and situations (e.g., an approaching stranger). Infants are classified as
highly reactive if they display heightened motor activity (e.g., kicking, waving arms) and/or
heightened verbal reactivity (e.g., crying) (Fox et al., 2005; Kagan & Snidman, 1991; Kagan,
Resnick, & Snidman, 1987). Similar methods are used to assess fear as defined in Rothbart’s
psychobiological model of temperament (Rothbart, 1981). The Laboratory Temperament
Assessment Battery (Lab-TAB; Goldsmith & Rothbart, 1999) is a compilation of tasks designed
to elicit various aspects of temperament. To assess fear early in life, infants are presented with a
series of four Halloween masks and rated on their verbal, physical and expressive reactivity to
these stimuli. Infants are classified as higher in fearfulness if they demonstrate high levels of
reactivity (e.g., crying, facial fear) in response to these stimuli (Goldsmith & Rothbart, 1999).
Later in childhood, fear and inhibition are assessed with a wider range of measures. In the
“risk room” task from the Lab-TAB (Goldsmith & Rothbart, 1999), children are allowed to
independently explore various stimuli that may be seen as threatening (e.g., a mask, a tunnel) and
subsequently asked to interact with the objects by the experimenter (e.g., touch the mask, crawl
through the tunnel). Children are coded for their latency and willingness to approach and engage
with the stimuli, with behaviorally inhibited children showing greater latencies to approach and
lower engagement with the stimuli, even after encouraged by the experimenter (Fox et al., 2005;
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Kagan et al., 1987). Other independent measures have also been used to assess fear and
inhibition in early childhood, including social tasks (e.g., play with unfamiliar peers, interacting
with a stranger) and exposure to novel objects (e.g., a remote operated robot or spider) (Fox et
al., 2001; Fox et al., 2005; Kagan et al., 1987; Goldsmith & Rothbart, 1999). Again, children are
classified as higher in fear/inhibition if they display greater negative verbal, physical or affective
reactivity in response to the task (e.g., crying, freezing, expression of facial fear, seeking the
caregiver) (Goldsmith & Rothbart, 1999; Kagan et al., 1987)
Previous work has demonstrated that the fearful/inhibited profiles assessed in these
laboratory tasks remain moderately stable over time (Goldsmith & Lemery, 2000; Kagan &
Snidman, 1991), indicating that these temperamental profiles are a reliable index of individual
differences in fear reactivity. In a sample of infants assessed at 4 months of age for reactivity to
novelty, those expressing high reactivity to novelty were more likely to show greater fear in
response to unfamiliar events at both 9 and 14 months of age (Kagan & Snidman, 1991). This
continuity was observed into toddlerhood and early childhood, with behaviorally inhibited
children showing greater social reticence at 3½, 4, and 5½ years of age and more inhibited
behavior in the “risk room” task at age 5½ (Kagan et al., 1987). Similar stability has also been
observed with parent report measures, with strong correlations between parental reports of
children’s fear behaviors over a one year period (Goldsmith & Lemery, 2000).
Perhaps most importantly, these inhibited or fearful profiles have been associated with
greater risk for anxiety. In a study by Goldsmith and Lemery (2000), parental reports of
children’s fear were highly correlated with concurrent reports of children’s anxiety symptoms. In
another sample, higher levels of fear during early infancy and steeper increases in fear over the
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first year of life were associated with more severe symptoms of anxiety in toddlerhood.
Critically, these effects were demonstrated first with parent report and then with laboratory
observations of fearful reactions based on the Lab-TAB Masks episode (Gartstein et al., 2010).
Higher levels of behavioral inhibition in infancy and childhood have been linked to symptoms of
social anxiety in adolescence, with 61% of behaviorally inhibited adolescents reporting some
symptoms of social anxiety, compared to 27% of their non-inhibited peers (Kagan & Snidman,
1999).
In another study, behaviorally inhibited children whose parents were receiving
psychiatric treatment presented with higher rates of anxiety disorders, including phobic disorder,
overanxious disorder, and the presence of multiple anxiety disorders (Rosenbaum et al., 1992),
indicating a genetic link between parental anxiety and children’s behavioral inhibition.
Importantly, children from these combined samples (Kagan & Snidman, 1999; Rosenbaum et al.,
1992) who exhibited stable behavioral inhibition profiles (i.e., intra-individual continuity in fear
expressions over time) had significantly higher rates of later anxiety disorders (67%) compared
to those who exhibited unstable profiles (21%) (Kagan & Snidman, 1991).
Given the evidence demonstrating the relative stability of fearfulness/behavioral
inhibition over individual’s course of development (Gartstein et al., 2010; Goldsmith & Lemery,
2000; Kagan & Snidman, 1991; Rosenbaum et al., 1992), in addition to the relationship between
early expressions of fear/inhibition and the development of later anxiety disorders (Gartstein et
al., 2010; Goldsmith & Lemery, 2000; Kagan & Snidman, 1991), it is important to develop a
greater understanding of what factors may be influencing the early stability or instability of these
fearful/inhibited behaviors. Previous work has noted that fear expressions emerge early in life
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(Carranza Carnicero et al., 2000) and that temperament may be subject to environmental
influence in this early period (Crawford et al., 2011; Pauli-Pott, Mertesacker, & Beckmann,
2004). Thus, infancy represents an important period during which to examine the development of
fear, especially the maternal and environmental factors which may be influencing the course of
this early fear development.

Factors Contributing to Fear/Behavioral Inhibition during Early Childhood

Maternal Internalizing Disorders

During infancy and childhood, maternal internalizing disorders, including both anxiety
and depression, have been linked to broad measures of children’s negative affect (Austin et. al.,
2005; Davis et. al., 2007; Feldman et. al., 2009; McMahon et al., 2001; Pauli-Pott et. al., 2004).
For example, four-month old infants with mixed anxious/depressed mothers were more likely to
show increased negative affect, including more crying and fussing, compared to infants of nonanxious/depressed mothers (Weinberg & Troncik, 1998). Research also supports links between
maternal internalizing disorders and the more specific aspects of negative affect in infancy and
childhood, such as fear (Sugawara, Kitamura, Toda & Shima, 1999) and frustration/distress to
limits (Coplan, O’Neil & Arbeau, 2005; Davis et. al., 2007; Sugawara, Kitamura, Toda & Shima,
1999). In examining the impact of maternal internalizing disorders on infant negative affect and
fearfulness, previous work has not tested the unique effect maternal anxiety may be having on
infant fear. However, a significant amount of research has examined the unique effects of
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maternal depression on outcomes in infancy and childhood. Given the comorbidity of anxiety
and depression (American Psychological Association, 2000; Clark & Watson, 1991; Kendler et
al., 1992; Mineka, Watson, & Clark, 1998; Zung, Magruder-Habib, Velez & Alling, 1990),
research from this tradition may be useful to inform future work relating maternal anxiety and
infant and child temperament outcomes.

Maternal Depression

The negative effect of maternal depression on outcomes in infancy and childhood has
been consistently demonstrated (e.g., Downey & Coyne, 1990; Lovejoy, Graczyk, O’Hare, &
Neuman, 2000). In the area of mental health, children of depressed parents have higher rates of
internalizing and externalizing problems (Anderson & Hammen, 1993) and heightened risk for
clinical depression (Downey & Coyne, 1990). More broadly, children of depressed parents show
more emotional and behavioral disturbances (Billings & Moos, 1983; Cox, Puckering, Pound, &
Mills, 1987), which may manifest as compromised social competence and poor academic
performance (Anderson & Hammen, 1993). Children of depressed mothers also show
developmental delays, including delays in expressive language (Cox, Puckering, Pound, & Mills,
1987). A few studies have also noted the possible indirect nature of these relations. In a study by
Billings and Moos (1983), the observed emotional, somatic, and behavioral impairment in
children of depressed mothers was attributable to aspects of the parent’s functioning, other
family stressors, and health-related resources. Variations in these additional factors predicted
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which children of depressed parents would be affected, demonstrating the importance of
environmental factors in addition to maternal characteristics in determining children’s outcomes.
Similar detrimental effects of maternal depression have been noted during infancy.
Infants of depressed mothers show a negative/depressed style of mood as early as 3 months of
age (Field, 1992; Whiffen & Gotlib, 1989), with less frequent positive facial expressions, more
frequent negative facial expressions, decreased activity level, and less frequent vocalizations
(Field, 1984). Maternal depression has been linked to the temperamental qualities of fear and
frustration (Gartstein et. al., 2010; Sugawara, Kitamura, Toda & Shima, 1999). Over the first
year of life, higher maternal depression predicts growth and developmental delays (Field, 1992),
including impaired cognitive abilities (Murray, Fiori-Cowley, Hooper & Cooper, 1996). Again,
these effects may be mediated by additional characteristics related to maternal depression, such
as maternal interaction style. For example, in the study by Murray and colleagues (1996), poorer
infant cognitive outcomes were predicted by depression-induced disturbances in mother-infant
interactions, such as decreased sensitivity and lower affirmation of infant experience.
To address the mechanisms of these effects, research has examined both the genetic and
environmental contributions of maternal depression to children’s outcomes. There is
considerable evidence for the heritability of depression (McGuffin et al., 2003; Sullivan, Neale,
& Kendler, 2000), which may explain the link between maternal depression and negative affect
during infancy (Field, 1992; Whiffen & Gotlib, 1989) and increased risk for internalizing
disorders and clinical depression in childhood (Anderson & Hammen, 1993; Downey & Coyne,
1990). Alternatively, maternal depression may be affecting children via environmental
mechanisms, even as early as the prenatal period. Previous work has noted increased cortisol
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levels in pregnant women with depression (Lundy et al., 1999) which predicts both higher infant
cortisol levels (Davis et al., 2007; Huot et al., 2004; Lundy et al., 1999) and higher levels of
infant negative reactivity (Davis et al., 2007). These effects have been explained by the fetal
programming hypothesis, which states that exposure to high levels of cortisol affects the
development of fetal neural systems, including the limbic regions involved in regulation of fear
or behavioral inhibition (Davis et al., 2007). At later points in development (i.e., during infancy
and childhood), maternal depression may be having an effect on children through parenting.
Depressed mothers use more negative parenting behaviors (e.g., hostility, coercion) and fewer
positive parenting behaviors (e.g., low energy, enthusiasm, and engagement) compared to nondepressed mothers (Lovejoy et al., 2000). The use of these parenting behaviors has been shown
to negatively impact children’s cognitive and emotional development (Carter et al., 2001;
Kiernan & Huerta, 2008).

Maternal Anxiety

Though the impact of maternal depression on infants and children is reasonably well
understood, the role of maternal anxiety in predicting infant negative affect and more discrete
temperamental characteristics, such as fear and behavioral inhibition, is less clear. Given the
comorbidity of anxiety and depression, the prevalence of anxiety in women of childbearing age
(Kessler, Keller & Wittchen, 2001), and the links between children’s early fear/inhibition and
later anxiety, it is important to explore the relationship between maternal anxiety and infant fear.
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This association may have important implications for the development of infant fear and later
child anxiety.
Previous work has supported links between maternal anxiety and child anxiety (Beidel &
Turner, 1997; Drake & Kearney, 2008). Children of anxious parents are more likely to develop
anxiety disorders than are children of non-anxious parents (Beidel & Turner, 1997) and anxiety
disorders are more prevalent in children of parents with an anxiety disorder or depression than
those without, particularly for children with inhibited temperament (Rosenbaum et al., 1992;
Warner, Mufson, & Weissman, 1995). Links have also been demonstrated between maternal
anxiety and child psychopathology in general, including increasing children’s risk for
anxiety/depression, attention deficit and oppositional defiant disorders (Beidel & Turner, 1997;
Meadows, McLanahan, & Brooks‐Gunn, 2007). This demonstrated impact of maternal anxiety
on child anxiety may be due to genetic influences, or it may be due to environmental influence
(e.g., parenting), which may also occur through the early influence of maternal anxiety on infant
fear. However, to this point, no studies have examined the latter possibility; therefore, research is
needed to explore the potential relationship between maternal anxiety and the specific
temperamental construct of fear in infancy.
In many of the studies linking maternal anxiety to child anxiety, it is difficult to
determine the unique impact of maternal anxiety excluding environmental characteristics that
may co-occur with, or be influenced by, maternal anxiety symptoms. Anxiety is moderately
heritable (Hirshfeld‐Becker et al., 2008), with children of anxious parents at 3.5 times greater
risk for developing an anxiety disorder than children with non-anxious parents (Merikangas,
Avenevoli, Dierker & Grillon, 1999). Results on the genetic contribution to this effect have been
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mixed, with some studies reporting higher estimates for the influence of the shared environment
when using child/adolescent self-report compared to maternal report (e.g., Stevenson, Batten &
Cherner, 1992; Thapar & McGuffin, 1995). Other studies have reported higher estimates of
anxiety heritability using child self-report (Warren, Schmitz & Emde, 1999). Over the course of
development, the influence of shared environmental influence on internalizing symptoms
increases while heritability decreases (Gjone, Stevenson, Sundet & Eilertsen, 1996).
Additionally, for young children with more extreme internalizing symptoms, estimates for
heritability are higher than shared environmental influence (Gjone et al., 1996). Given these
findings, it may be that genetic factors explain the observed relationship between maternal
anxiety and child inhibition and/or anxiety. Alternately, given evidence for the influence of
shared environment, other environmental factors, such as parenting, may be more strongly
implicated.

Parenting

One key environmental factor known to influence the development of child inhibition and
anxiety is parenting. To date, a majority of the research on this topic has been conducted with
children and adolescents, rather than infants. In the work conducted with children and
adolescents, two main parenting behaviors have been linked to children’s anxiety and inhibition:
maternal criticism/rejection (vs. acceptance) and maternal intrusiveness/overcontrol (vs.
autonomy granting) (Ginsburg et al., 2005; Hirshfeld‐Becker et al., 2008; Hudson & Rapee,
2001; McLeod, Wood & Weisz, 2007; Wood et al., 2002). Maternal criticism/rejection is
characterized by emotional distance, unresponsiveness, and harsh parenting (e.g., Hirshfeld et al.,
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1997; McLeod, Wood & Weisz, 2007; Wood et al., 2002). The use of these parenting behaviors
predicts higher levels of children’s behavioral inhibition (Hirshfeld et al., 1997) and anxiety
(Ginsburg, Grover, & Ialongo, 2004; Wood et al., 2002). One explanation for these observed
effects is that high levels of parental criticism/rejection may undermine children’s confidence in
their abilities to independently navigate and manage new situations, which in turn increases their
anxious behaviors and withdrawal (Ginsburg, Grover & Ialongo, 2004). Alternately, maternal
rejection has been hypothesized to greatly increase children’s sensitivity to anxiety cues (e.g.,
sweaty palms, racing heart) (Gottman, Katz & Hooven, 1997), which increases risk for the later
development of children’s anxiety problems (McLeod, Wood & Weisz, 2007).
The second set of parenting behaviors related to children’s anxiety, maternal
intrusiveness/overcontrol, is characterized by excessive involvement in children’s activities or
overprotection of children (e.g., Hudson & Rapee, 2001; Wood et al., 2002). By exerting high
levels of control or intrusiveness, mothers may be limiting their children’s opportunities to learn
new skills and develop a sense of self-efficacy, which may increase their children’s anxiety
(Ginsburg, Grover & Ialongo, 2004; McLeod, Wood & Weisz, 2007). Previous work has
indicated that children who are clinically anxious or shy are more likely to have mothers who are
more controlling and less likely to grant autonomy during parent-child conversations (Wood et
al., 2002). In a study by Ginsburg and colleagues (2005), neither criticism nor control was
concurrently related to children’s anxiety levels. However, at six-year follow-up, children of
anxious parents who exhibited greater criticism and control displayed significantly higher
anxiety (Ginsburg, Grover & Ialongo, 2005).
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While the effects of parenting on older children’s anxiety have been examined, limited
work has examined the effects of parenting on infant fear. Notably, no studies have examined the
unique effects of the specific parenting behaviors implicated in the development of child anxiety
(i.e., criticism/rejection, intrusiveness/overcontrol) on infant fear. However, previous work
supports relationships between other measures of parenting, such as sensitivity and negativity,
and both broad and specific measures of infant negative affect (Pauli-Pott et al., 2004; Propper &
Moore, 2006; van den Akker et al., 2010). Maternal insensitivity and negativity early in life may
be impacting infant negative affect in several ways. First, when mothers are able to correctly
assess and address their children’s needs (exhibiting sensitivity), children may develop better
emotion understanding and regulation skills, allowing them to more appropriately signal their
emotional needs and/or utilize self-regulatory behaviors and reduce their negative affect
(Leerkes, Blankson & O’Brien, 2009). In contrast, when mothers are insensitive to their
children’s distress, they may be signaling to the child that their negative emotions are
problematic or unworthy of a response, increasing affect dysregulation and negative affect
expression (Leerkes, Blankson & O’Brien, 2009).
Though these theorized mechanisms are less frequently tested, the relationship between
maternal insensitivity and negativity and infant negative affect has been consistently
demonstrated. In a study by Pauli-Pott and colleagues (2004), lower levels of maternal sensitivity
(in addition to other characteristics such as maternal emotionality, depression, anxiety, and
reactivity) were associated with higher levels of infant negative affect and infant
fear/withdrawal. Work by Propper and Moore (2006) supported these findings, with lower
parental sensitivity predicting higher negative affect in infancy and childhood. Finally, broader
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measures of negative parenting have been related to the specific negative affect factor of
frustration. In a study by van den Akker and colleagues (2010), maternal use of harsh, hostile
and controlling parenting predicted higher infant frustration across the first year of life.
Unfortunately, it is difficult to separate the effects of genetics and environmental
influences (e.g., parenting) using a typical human population (i.e., children raised by biological
parents), though adoptive designs are useful tools for identifying environmental effects and twin
designs help to isolate genetic effects. As such, it is informative to draw on research with nonhuman animal samples, particularly studies conducted using cross-fostering designs. In one such
rodent study by Caldji and colleagues (Caldji, Diorio & Meaney, 2000), findings supported
greater effects of maternal behavior, more so than genetic influence, on the expression of
reactivity to novelty. In this study, offspring of one type of mother (low-licking/grooming
mothers) exhibited high reactivity to novelty, analogous to a child’s expression of behavioral
inhibition. To test the independent effects of genetics and environment, offspring of these lowlicking/grooming mothers were reared by high-licking/grooming mothers. Compared to
biological offspring of low-licking/grooming pups reared by low-licking/grooming mothers, the
pups raised by a high-licking/grooming mother were significantly less fearful under conditions of
novelty, even compared to the biological offspring of high-licking/grooming mothers.
Other studies using cross-fostering designs have supported these conclusions, with more
positive rearing experiences predicting decreased stress reactivity (Francis et al., 1999) and
moderate attenuation of anxious behaviors (Kessler et al., 2011). Collectively, these findings
suggest that parenting behaviors may contribute to the development of behavioral inhibition as
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much as genetics. Thus, the relations between parenting behaviors, infant temperament and child
anxiety are important to consider.
Mediation models are commonly used to explain how family dynamics and
environmental factors, such as interparental conflict and parenting behaviors, relate to childhood
outcomes. While research discussed above indicates the separate importance of maternal
relationship adjustment and parenting quality on child and infant outcomes, less research has
jointly considered both of these environmental factors in one study. A few studies have noted
parenting as a particularly important mediator of the relationship between interparental conflict
and externalizing and internalizing problems in children (Franck & Buehler, 2007; O’Donnell,
Moreau, Cardemil, & Pollastri, 2010; Schoppe-Sullivan et al., 2007). More specifically, poorer
interparental relationship adjustment is associated with poorer parenting quality, which results in
increased problematic childhood outcomes. For example, one study found that children in late
elementary school exposed to high levels of interparental conflict had higher levels of
depression. Furthermore, parental rejection and withdrawal was found to be a mediator of this
relationship (O’Donnell et al., 2010). In addition, Schoppe-Sullivan et al. (2007) conclude that
parenting behaviors, including level of control, autonomy promotion, rejection/acceptance,
warmth, and involvement, serve as mediators in the relationship between marital conflict and
externalizing and internalizing problems in children ages 8 to 16 years upon study enrollment.
The findings reviewed here suggest the possibility that parenting behavior may account for the
relationship between interparental relationship adjustment and other child outcomes, such as
young children’s frustration.
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Studies examining links between interparental relationship adjustment and parenting have
led to two theoretical conceptualizations of such effects. One noted explanation is that poor
relationship adjustment leads to maternal preoccupation with the problematic relationship (Cox,
Paley, & Harter, 2001), which results in subsequent parental emotional unavailability to their
child (Mahoney, Boggio, & Jouriles, 1996; Sturge-Apple, Davies, & Cummings, 2006). Another
explanation is that mothers experiencing poor relationship adjustment are more negative in
general, resulting in increased negative emotionality and irritability in interactions with their
children. While there have been multiple studies suggesting that parenting quality mediates
relationships between interparental conflict and childhood outcomes, not all research has
replicated such findings. One study concludes that parents who engage in more aggressive
marital conflict have infants who are more withdrawn but that maternal parenting behavior did
not mediate the relationship (Crockenberg et al., 2007). Sometimes contradictory findings in this
area suggest that further studies are needed.
While studies have generally noted the importance of interparental relationship quality
and parenting on young children’s development, it is uncertain if similar models would hold true
for infant frustration. One notable longitudinal study considering frustration found a relationship
between marital hostility and toddler frustration and that harsh parenting mediated such effects
(Rhoades et al., 2011). No studies were identified that considered younger populations in similar
research designs. However, given that infants are especially dependent on their parents for
support with emotional and behavioral regulation (Bernier et al., 2010; Crockenberg & Leerkes,
2004; Kopp, 1989; Propper & Moore, 2006), it is likely that infants are also susceptible to
negative outcomes in response to these proximal environmental factors.
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Parenting and Maternal Anxiety

Of particular interest when examining parenting and maternal influences on the
development of child anxiety and related inhibited behaviors is research conducted in samples of
mothers with anxiety. Results from this body of work broadly support the conclusion that
mothers with anxiety are more likely to exhibit the parenting behaviors of rejection/criticism and
intrusiveness/overcontrol. Mothers with anxiety have been shown to exert greater control and
lower autonomy granting and interact with their children in a more negative, critical, and cold
manner (e.g., Whaley, Pinto, & Sigman, 1999; Warren, Schmitz, & Emde, 2003). Increased
intrusive/overcontrolling parenting in anxious mothers may be the result of heightened
physiological arousal associated with anxiety, causing mothers with anxiety to display
exaggerated, intrusive responses to their infant’s and children’s behavior (Kaitz & Maytal,
2005).
Alternatively, intrusiveness/overcontrol may stem from anxious mother’s heightened
interpretive and attention biases to threat, which causes them to intervene in their children’s
activities even when unnecessary (Kaitz & Maytal, 2005). Similarly, mothers with anxiety may
express more rejection/criticism in interactions with their infants because of a general cognitive
bias towards negativity (Barrett, Rapee, Dadds, & Ryan, 1996; Kaitz & Maytal, 2005). However,
findings on this topic have been mixed. For example, in a study by Turner and colleagues
(Turner, Beidel, Roberson-Nay, & Tervo, 2003) anxious mothers were observed interacting with
their children in an indoor playground setting. Results suggested that anxious mothers did not
exhibit any greater control of their children’s behavior than non-anxious parents, but mothers
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reported more distress when children were engaged in potentially dangerous playground
activities. The authors observed that anxious parents were also significantly less likely to engage
in the “risky” playground activities, which may indicate a modeling effect for the transmission of
anxiety rather than an effect of parenting behaviors.
While interacting with their infants, mothers with anxiety have also been shown to
exhibit a generally more negative style of parenting. In a sample of high and low trait anxiety
mothers interacting with their 10-14 month old infants, high trait anxiety mothers exhibited less
sensitive responsivity and reduced emotional tone during a standardized play situation (NicolsHarper et al., 2007). Decreased sensitivity in mother-infant interactions has also been predicted
by increases in maternal anxiety from 3 to 9 months postpartum (Feldman et al., 1997) and
mothers with panic disorder have been observed to behave less sensitively with their 4-month old
infants (Warren, Schmitz, & Emde, 2003). Intrusive/overcontrolling parenting in infancy is
associated with higher maternal separation anxiety (Stifter, Coulehan, & Fish, 1993), higher
retrospective reports of anxiety following a premature birth (Wijnorks, 2000) and higher prenatal
anxiety (Field et al., 1985).
Given the mixed findings on the links between maternal anxiety and parenting behaviors
in childhood, in addition to the paucity of research on maternal anxiety and the specific parenting
behaviors of rejection/criticism and intrusiveness/overcontrol during infancy, it is important to
further explore the links between maternal anxiety and parenting behaviors in early childhood.
Further, it is important to identify the impact of these combined factors on infant fear/inhibition,
given their demonstrated independent effects on later childhood anxiety.
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The Current Study

Given the links between fear/behavioral inhibition in infancy and anxiety in childhood
(Kagan et al., 1987) and the relative malleability of temperament in early life (Crawford et al.,
2011; Pauli-Pott et al., 2004), it is important to identify factors that may be contributing to the
emergence of infant fear. In previous work, maternal anxiety has been shown to predict generally
more difficult temperament in infancy (Austin et al., 2005) and higher anxiety in childhood
(Drake & Kearney, 2008; Beidel & Turner, 1997). However, it remains unclear whether maternal
anxiety has an impact on the specific temperamental trait of fear, known to predict later anxiety
(Gartstein et al., 2010). Parenting behaviors, specifically higher rejection/criticism and greater
intrusiveness/overcontrol, have also been linked to children’s behavioral inhibition (Hirshfeld et
al., 1997) and anxiety (Ginsburg et al., 2005; Hudson & Rapee, 2001). However, the impact of
these specific parenting behaviors on infant fear is poorly understood. Finally, research indicates
that mothers who are high in anxiety are more likely to engage in the parenting behaviors of
rejection/criticism and intrusiveness/overcontrol (Stifter, Coulehan, & Fish, 1993; Warren,
Schmitz, & Emde, 2003; Whaley, Pinto, & Sigman, 1999). It remains unknown whether higher
maternal anxiety symptoms predict more negative parenting behaviors while interacting with
infants and whether these factors may be contributing to elevated infant fear.
To address the limitations in the infant literature on the links between maternal anxiety,
parenting behaviors, and infant fear, the current study examined the direct and indirect effects of
maternal anxiety at 4 months postpartum and parenting behaviors at 6 months on infant fear at 8
months. Based on previous research, the hypothesized direct effects were as follows: 1) maternal
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anxiety would be positively related to infant fear, 2) higher maternal anxiety would predict
greater maternal use of rejecting/critical behaviors and 3) higher maternal anxiety would predict
greater maternal use of intrusive/overcontrolling parenting behaviors. Next, it was anticipated
that 4) greater maternal use of rejecting/critical behaviors, and 5) greater use of
intrusive/overcontrolling parenting behaviors would predict higher infant fear. Finally, it was
hypothesized that maternal anxiety would predict infant fear indirectly through maternal use of
6) rejecting/critical and 7) intrusive/overcontrolling parenting behaviors.
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CHAPTER 2
METHODS

Participants

Mothers and their infants (n = 84) who participated in the current study were part of a
larger, ongoing study investigating the development of infant temperament and emotion over the
first three years of life. Participants were recruited from a rural community in the Midwest by
posting flyers throughout locations in the community, by contacting families who placed birth
announcements in local publications, and through the distribution of study information by a local
OB/GYN practice. Eligibility for participation was limited to full-term infants delivered with no
serious complications, without current or past developmental concerns, and with mothers who
were at least 17 years of age.
Participants had a range of demographic backgrounds. Approximately 70% of mothers
identified their ethnic background as Caucasian (70.2%), followed by 13.1% Latina, 10.7%
Black, and 6% “other.” The mean age of mothers was 27.67 years (SD = 6.66), with 10.7% of the
sample classified as teenage mothers (ages 17-19 years). Mothers completed an average of 14.53
years of education (SD = 2.78, range = 9-20 years), with 33.7% reporting the completion of 12
(high-school) or fewer years of education. The mean family income-to-needs ratio was 2.44 (SD
= 1.92). Approximately 20% of families (21.3%) were at or below the poverty threshold, defined
as an income-to-needs ratio of less than or equal to one, and 54.6% of families were
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economically stressed, defined as an income-to-needs ratio of less than two. The majority of
mothers identified as married or in a relationship (86.7%) with the minority identifying as single
(13.3%). Of the 84 infants, 58.3% were girls and 41.7% were boys.

Power Analysis

A power analysis was conducted using G*Power (Erdfelder, Faul, & Buchner, 1996) to
determine the sample size required to observe near medium effects with a power of 0.80. Effects
of this size are commonly reported in the developmental literature when examining the effects of
maternal characteristics and parenting on children’s outcomes (e.g., Gerlsma, Emmelkamp, &
Arrindell, 1990; McLeod, Weisz, & Wood, 2007; Wood et al., 2002). Results indicated that 74
participants were required to observe near medium effects (f2 = .13, p = .05), suggesting that the
number of participants in the current sample was be sufficient to test the stated hypotheses.

Primary Measures

Maternal Anxiety

The Beck Anxiety Inventory (BAI; Beck et al., 1988) was used to measure maternal
anxiety at 4 months postpartum (M = 27.19, SD= 8.24). The BAI is a 21-item questionnaire
assessing severity of anxiety symptoms (e.g., numbness or tingling, nervous). Participants
endorsed their experience of the symptom in the past week using a 4-point scale ranging from 1
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(not at all) to 4 (severely: I could barely stand it). Anxiety severity was indicated by the raw sum
of all items (range: 21-84). Sixty four mothers (77.12%) reported minimal anxiety symptoms
(total score of 21-30), 10 mothers (12.05%) reported mild anxiety symptoms (total score of 3137), and 8 mothers (9.64%) reported moderate anxiety symptoms (total score of 38-50); only 1
mother reported severe symptoms of anxiety (total score of 51-84). The BAI is a widely used
measure with strong psychometric properties in both clinical and non-clinical populations (Beck
et al., 1988; Creamer, Foran, & Bell, 1995; Fydrich, Dowdall, & Chambless, 1992; Sales,
Greeno, Shear, & Anderson, 2004). In the original psychometric work completed with a clinical
population, internal consistency was high (α = .92) and test-retest reliability over one week was
good, r (81) = .75. The measure has also accurately discriminated between individuals with an
anxiety diagnosis (e.g., panic, GAD) and other diagnoses (e.g., depression) (Beck et al., 1988). In
non-clinical populations of mothers, the internal consistency of the BAI is also high (α = .93;
Sales et al., 2004) and the measure has been widely used to assess anxiety symptoms in nonclinical populations (e.g., Rapee, 2000; Sales et al., 2004; Stuart et al., 1998). In the current
study, internal consistency was good (α = .92).

Parenting Behaviors

To assess parenting behaviors at 6 months postpartum, mothers were video and audio
recorded while interacting with their infants in a free play without toys scenario wherein they
were instructed to play and interact with their infant as they would at home for approximately 5
minutes. Subsequently, their parenting behavior was coded using the Parent Child Early
Relational Assessment (PCERA; Clark, 1985). The PCERA is a behavioral coding scheme used
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to assess a wide range of parenting behaviors (see Appendix A) and has been successfully used
in samples of young infants (Clark, Hyde, Essex, & Klein, 1997; Kivijärvi et al., 2001).
Consistent with the recommendations made by the developers of the code (Clark, 1999; Clark et
al., 1997), coders, including the author of this study, watched each video at least 3 times, once
without coding any behaviors, and then two to three times more, coding approximately 5-7
individual codes after each viewing until all 13 items had been rated on a scale from 1-5.
Training of coders consisted of several weeks of watching and coding videos with a graduate
student member of the research team followed by the independent coding of 8 selected training
videos. In order to proceed through the training videos, the coder was required to achieve at least
80% inter-rater reliability. To establish reliability of the code, 20% of the videos were coded a
second time by a graduate student member of the research team.
To represent maternal intrusiveness/overcontrol, the “Parental Intrusiveness,
Insensitivity, and Inconsistency” factor was used (M= 1.65, SD= .47). This factor demonstrated
adequate internal consistency (α = .82) and good inter-rater reliability (intra-class correlation =
.76) overall. The discrete behaviors that load onto the “Parental Intrusiveness, Insensitivity, and
Inconsistency” factor and the inter-rater reliability for each behavior are as follows: quality and
amount of negative physical contact (ICC = .85), amount of verbalization, reversed (ICC = .85),
structures and mediates the environment, reversed (ICC = .67), parent reads and responds to
child’s cues sensitively and appropriately, reversed (ICC = 1.00), flexibility/rigidity, reversed
(ICC = .71), intrusiveness (ICC = .79), and consistency/ predictability, reversed (ICC = .91).
The “Parental Negative Affect and Behavior” factor was used to represent maternal
criticism/rejection (M= 1.50, SD= .54). In the current study, internal consistency (α = .89) and
inter-rater reliability (ICC = .77) were good. The discrete behaviors that load onto this factor and
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the reliability for each are as follows: angry/hostile tone of voice (ICC = .62), expressed negative
affect (ICC = .54), angry/hostile mood (ICC = .70), displeasure/ disapproval/criticism (ICC =
.75), and contingent responsivity to child’s negative/ unresponsive behavior (ICC = .48).

Infant Fear at Eight Months

To measure infant fear at 8 months postpartum, a task from the Laboratory Temperament
Assessment Battery (Lab-TAB; Goldsmith & Rothbart, 1999) and the associated coding scheme
was used (see Appendix B). The Lab-TAB is a compilation of laboratory-administered tasks for
infants and children designed to elicit specific behaviors characterizing temperamental
dimensions (e.g., fearfulness) and has been widely used with young infants (Bridges et al., 1993;
Kochanska, Coy, Tjebkes, & Husarek, 1998; Komsi et al., 2006). In the current study, only one
of the fear-eliciting tasks (masks) was used. Infants were presented with a series of four
Halloween masks for 10 seconds each and their reactions were audio and video recorded.
From these recordings, infant behavior was coded every 5 seconds for intensity of fear
expression (0: No facial region shows codable fear movement, to 3: An appearance change
occurs in all 3 facial regions, or coder otherwise has impression of strong facial fear; eyes
definitely widen, mouth corners retracted straight back; jaw may drop; eyebrows straight or
raised up; may be horizontal wrinkle above the child’s nose and near the inside of the
eyebrows), intensity of distress vocalizations (0: No distress, to 5: Full intensity cry/scream),
intensity of bodily fear (0: No sign of bodily fear, to 3: Freezing or trembling: Tensing of the
entire body with no motion, or trembling due to extreme muscular tension) intensity of escape
behavior (0: No escape behavior, to 3: Vigorous, 4-5 seconds) and presence of smiling, which
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was reversed before conducting analyses (0: No smiling at all, to 3: Large smile, with lips
stretched and quite upturned or perhaps mouth open, cheeks bulging, definite crinkling about the
eyes).
All coding was conducted using The Observer (Noldus, 2009), a software system that
allows for coding and analysis of behavioral observations within specialized software designed
to help make coding more accurate and reliable. Training for the coding of fear proceeded in a
similar fashion to the coding of parenting variables. First, a team of coders watched and coded 56 videos with the author of this study. Next, observers independently coded a series of 10 videos
previously identified by the first author and the primary investigator of the larger project until
inter-rater reliability of at least .80 was established for each video. Once training was completed,
observers proceeded to code the rest of the sample, with the first author coding 20% of the
videos a second time to establish inter-rater reliability for each of the behavioral indicators. Intraclass correlations were used to determine inter-rater agreement while accounting for chance
agreement between raters (Weir, 2005) rather than Cohen’s Kappa, an alternate means of
calculating inter-rater reliability. This method accounted for the magnitude of raters’
disagreement when computing inter-rater reliability, rather than dichotomous yes-or-no
agreement. As a result, disagreements of a higher magnitude resulted in lower intra-class
correlations than those of a lower magnitude (Hallgren, 2012). Inter-rater reliability was
excellent for each of the behavioral indicators (smile ICC = .99, escape ICC = .99, bodily fear
ICC = .99, facial fear ICC = .95, distress vocalizations ICC = .99).
For each discrete behavior (e.g., distress vocalizations), zero-order associations were
examined for each of the 5-second periods within a single mask presentation. Correlations
between epochs (i.e., 0-5 and 5-10) were significant for smiling (mask 1 smile r(60) = .72, mask
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2 smile r(60) = .87, mask 3 smile r(60) = .61, mask 4 smile r(60) = .88), escape (mask 1 escape
r(60) = 1.00, mask 2 escape r(60) = 1.00, mask 3 escape r(60) = 1.00, mask 4 escape r(60) =
1.00), bodily fear (mask 1 bodily r(60) = .39, mask 2 bodily r(60) = .87, mask 3 bodily r(60) =
.89, mask 4 bodily r(60) = .89), facial fear (mask 1 facial r(60) = .55, mask 2 facial r(60) = .82,
mask 3 facial r(60) = .89, mask 4 facial r(60) = .89) and distress vocalizations (mask 1 vocal
r(60) = .76, mask 2 vocal r(60) = .84, mask 3 vocal r(60) = .92, mask 4 vocal r(60) = .89); thus
the 0-5 second and 5-10 second epochs were averaged for each behavior within each mask.
Correlations between individual fear indicators across all four mask presentations were
then examined. Correlations were significant for smiling (r’s ranging from .46 to .81), escape
(r’s ranging from .46 to .77), bodily (r’s ranging from .43 to .74), facial (r’s ranging from .49 to
.89), and vocal (r’s ranging from .48 to .89); thus, the behavior scores for each mask were
averaged to form a single indicator of the particular fear behavior across all four mask
presentations. The smiling variable was then reverse-coded. Finally, associations between all fear
behavioral indicators (reversed smiling, escape, bodily, facial, and distress vocalizations) across
all four masks were examined (see Table 1). All behavioral indicators were significantly
correlated and the internal consistency of the combined fear indicator was good (α = 0.89); thus,
the behavioral indicators were standardized and then averaged to create an overall indicator of
fear (M= 0.00, SD= .86) and used as such in analyses.
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Table 1. Correlations Among Behavioral Fear Indicators
Reversed Smile
Escape
Reversed Smile
-Escape
.37**
-Bodily
.41**
.81**
Facial
.41**
.82**
Vocal
.30**
.91**
* p < .05, ** p < .01

Bodily

Facial

-.86**
.87**

-.86**

Covariates

Infant Fear at Four Months

The Infant Behavior Questionnaire-Revised (IBQ-R; Gartstein & Rothbart, 2003) was
used to measure infant fear at 4 months (M= 2.24, SD= .79) (see Appendix C). This measure
was included as a covariate so that the unique contributions of maternal anxiety and parenting
behaviors on infant fear could be assessed, controlling for the stability of temperament over time
as well as any potential influence of earlier infant fearfulness on parenting behavior, maternal
anxiety, or both. The IBQ-R is a parent report measure with 204 items rated on a scale from 1
(Never) to 7 (Always) or “Does Not Apply.” Items from the IBQ-R load onto 3 broad factors
(negative affect, surgency/ extraversion, and orienting/regulation) composed of average ratings
from items composing the 7 specific statistically-identified factors (negative affect: sadness,
distress to limits, fear, falling reactivity, surgency/extraversion: approach, vocal reactivity, high
intensity pleasure, smiling and laughter, activity level, perceptual sensitivity,
orienting/regulation: low intensity pleasure, cuddliness, duration of orienting, soothability)
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(Gartstein & Rothbart, 2003). For the current study, only the fear subscale was used in analyses,
though the entire instrument was administered.
Previous work has indicated strong psychometric properties of the IBQ-R, with all three
broad factors and fourteen specific subscales demonstrating high internal consistency (Gartstein
& Rothbart, 2003). The fear subscale yields a Cronbach’s alpha of .90 in infants between 3 and 6
months of age and the broader negative affect factor onto which the specific fear factor loads
yields a Cronbach’s alpha of .91 (Gartstein & Rothbart, 2003). Acceptable levels of inter-rater
agreement between mothers and fathers on the IBQ-R have been demonstrated for both the
specific factor of fear (r = .75) as well as broad negative affect factor (r = .70). In the current
study, internal consistency was good (α = .88).

Maternal Depression

Current and past levels of maternal depression were assessed with a semi-structured
clinical interview, the Structured Clinical Interview for DSM-IV (SCID; First, Spitzer, Gibbon, &
Williams, 2002). Anxiety and depression are highly co-morbid diagnoses (APA, 2000); thus, to
account for the unique effect of maternal anxiety on parenting behaviors and infant fear,
maternal depression was included as a covariate. Because both current and past maternal
depression have been previously linked to both maternal anxiety and infant affect (Davis et al.,
2007; Field, 1992), the presence of either of these conditions was coded as 1 while no history of
or a current major depressive episode was coded as 0. In previous work, the validity (e.g., Lowe
et al., 2004) and reliability (e.g., Lobbestal, Leurgans, & Arntz, 2010) of the SCID as a tool for
diagnosing depression have been well established.
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Cumulative Risk

Cumulative risk, or the presence of multiple risk factors, has been shown to negatively
impact child outcomes more than the presence of risk factors in isolation (Appleyard, Egeland,
Van Dulmen, & Sroufe, 2005; Deater-Deckard, Dodge, Bates, & Pettit, 1998). Risk factors
identified in previous work are low levels of maternal education (Jackson, Brooks-Gunn, Huang,
& Glassman, 2000), teenage motherhood (Jaffee et. al., 2001), single parenthood (Brody & Flor,
1998) and household income at or below the poverty line (Duncan, Brooks-Gunn, Klebanov,
1994). Therefore, the present study assessed the following risk factors: maternal education less
than high school, teen motherhood (i.e., maternal age 17-19 years), single parent status, and an
income to needs ratio equal to or less than one. To assess the presence or absence of these factors
for each family, participant demographic information was collected (see Appendix D) and a
cumulative risk index was calculated (M = 0.49, SD = 0.72). Each factor present received one
point, with the resulting cumulative risk index ranging from 0 (no risk factors present) to 4 (all
risk factors present).

Procedure

Participants were recruited via packets distributed at an OB/GYN clinic, flyers posted in
community establishments, and by calling families based on information obtained from publicly
placed birth announcements. Families who chose to participate were seen in the lab at 4, 6 and 8
months postpartum. At 4 months, only mothers attended the laboratory visit. Prior to the visit,
participants were mailed a packet of questionnaires to complete, including the BAI, IBQ-R and
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the participant demographic form. During the visit, mothers completed the SCID and, as part of
the larger ongoing investigation, completed additional questionnaires, computer tasks, and
participated in interactive tasks. Mothers were compensated $50 for their participation in this
visit. At 6 and 8 months postpartum, both mothers and their infants attended the laboratory
sessions and participated in a variety of tasks, including the parenting task (free play without
toys), which was coded at 6 months, and the Lab-TAB masks episode, which was coded at 8
months. Families were compensated $30 for their participation in the 6 month visit and $30 for
participating in the 8 month visit.
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CHAPTER 3
DATA ANALYTIC PLAN

Missing Data

As is common in longitudinal studies, there was some missing data (20% at the 6 month
time point, 30.59% at the 8 month time point). As Schafer and Graham (2002) discuss, data can
be missing for a number of reasons. Failure to participate (i.e., unit nonresponse) and failure to
complete specific items (i.e., item nonresponse) are both reasons for observed missing values. In
the current study, data was missing due to attrition from the project as well as participants failure
to complete questionnaires and/or tasks. When missing values are present in a sample, the power
of the sample to estimate population-level trends is limited. Thus, in order to more accurately
estimate population means, missing data handling techniques aim to create accurate estimates of
missing values using observed values.
With some methods of missing data estimation (e.g., mean substituation), missing data
may be accurately predicted, but estimated correlations and variances may be distorted. With
case deletion, a smaller sample is used to make statistical inferences, effectively discarding the
potentially useful information contained in the non-missing values. Maximum likelihood
estimation aims to ameliorate these issues by estimating the values most likely to be observed,
given the trends and relationships present in the non-missing data. It is recommended for data
sets which satisfy assumptions of normality and have data missing at random (Rubin, 1976;
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Schafer & Graham, 2002). In the current study, data were found to be missing completely at
random using Little’s MCAR test (χ2 (90) = 43.65, p > .05; Little, 1988), indicating that the
probability that the data were missing is unrelated to other variables, and assumptions of
normality were satisfied. Thus, maximum likelihood estimation was implemented using the EQS
6.1 software.

Mediation vs. Indirect Effects

According to traditional theories of mediation (Baron & Kenny, 1986), the following
conditions need to be satisfied in order to proceed with a mediation analysis: first, maternal
anxiety must be significantly correlated with parenting behaviors; second, maternal anxiety must
also be significantly correlated with infant fear at 8 months; and third, parenting behaviors must
be significantly correlated with infant fear at 8 months. With these conditions satisfied, it is then
appropriate to examine the mediating effect of parenting behaviors on the relationship between
maternal anxiety and infant fear at 8 months. More contemporary models assert that the
fulfillment of each of these conditions is not necessary to establish the existence of an indirect
relationship between the independent and dependent variables (Hayes, 2009; Rucker, Preacher,
Tormala, & Petty, 2011; Zhao, Lynch, & Chen, 2010). Instead, importance is placed on the
strength and significance of the indirect effect (Rucker et al., 2011). Rucker and colleagues
(2011) state that if the standard error of the dependent variable is large, significant direct effects
are less likely to be observed. In this case, it may be impossible to satisfy the conditions required
to proceed with a traditional mediation analysis. However, if the standard errors of the mediator
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and independent variable are comparatively smaller, it is still possible to detect a significant
indirect effect (Rucker et al., 2011).
In another case discussed by Shrout and Bolder (2002), the relationship between the
independent variable and the mediator, as well as the mediator and the dependent variable, may
be greater than the relationship between the independent and dependent variables. Again,
significant indirect effects may be present even though the conditions of traditional mediation
cannot be established (Shrout & Bolder, 2002). As a final example, traditional mediated models
are unlikely when there are very strong total effects or the sample size is small (Zhou, Lynch, &
Chen, 2010). However, indirect and partially mediated effects are still possible in these cases
(Zhou et al., 2010). Consistent with these contemporary theories of mediation/ indirect effects,
the current study utilized the effect decomposition feature of EQS 6.1 software to examine the
indirect effect of maternal anxiety on infant fear through parenting behaviors. It was determined
that the null hypothesis would be rejected if the coefficient associated with the hypothesized
indirect effect was significant in the regression equation for the indirect model.

Preliminary Analyses

Prior to all analyses, variable distribution was examined for evidence of skew. Significant
skew was present for all variables in the data set; thus, data were transformed following the
recommendations made by Tabachnick and Fidell (2007). Variables that exhibited significant
skew (defined as z = +/-2.00, based on a z-test calculated by dividing skew by the standard error
of skew) were transformed with square root transformations when the skew was more modest,
and with a logarithmic transformation when the skew was more severe. One participant did not
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complete any measures, other than demographics, at the 4, 6, or 8 month time points. This
individual was excluded from analyses, resulting in a final sample size of 83 mother-infant
dyads. Finally, zero-order associations between maternal anxiety, critical/rejecting parenting
behaviors, intrusive/overcontrolling parenting behaviors, infant fear at 8 months and the
aforementioned covariates (infant fear at 4 months, cumulative risk, and maternal history of or
current depression) were examined (see Table 2).

Primary Analyses

Regression analyses were conducted using EQS 6.1 software, allowing for the use of
maximum likelihood estimation to account for missing data. In the model
intrusive/overcontrolling parenting, one case was deleted because of its large contribution to
normalized multivariate kurtosis; in the model including critical/rejecting parenting, two cases
were deleted for the same reason. The hypothesized direct effects were first examined,
controlling for maternal depression, cumulative risk, and infant fearfulness at 4 months.
Following the examination of direct effects, it was planned that indirect effects would be
analyzed (i.e., intrusive/overcontrolling parenting mediates the relationship between maternal
anxiety and infant fear at 8 months, and critical/rejecting parenting similarly mediates the
relationship between maternal anxiety and 8 month infant fear), using the effects decomposition
feature of the EQS 6.1 software.
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Table 2. Correlations Among Study Variables
4 Month
Maternal
Infant Fear
Depression

Cumulative
Risk

Maternal
Anxiety

Intrusive/
Overcontrolling
Parenting

Critical/Rejecting
Parenting

4 Month Infant Fear
-Maternal Depression
.05
-Cumulative Risk
.14
.05
-+
Maternal Anxiety
.19
.17
-.06
-Intrusive/Overcontrolling
-.00
.03
.19
.10
-Parenting
Critical/Rejecting Parenting -.07
.04
.18
.14
.66**
-8 Month Infant Fear
.22+
-.08
-.02
.04
-.06
-.08
+ p < .10, * p < .05, ** p < .01
Note: Pearson’s correlation coefficients are reported for all analyses, except those with Maternal Depression. Analyses including
Maternal Depression report Spearman’s rho.
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CHAPTER 4
RESULTS

Preliminary Analyses

Descriptive statistics for all variables, before transformations, are presented in Table 3.
Correlations between the primary study variables, including maternal anxiety, parenting
behaviors (rejecting/critical and intrusive/overcontrolling), and infant fear at 8 months were
examined (see Table 2). A number of non-significant findings emerged for variables that were
expected to be related. Maternal anxiety was unrelated to 8 month infant fear and was also
unrelated to both parenting variables. Neither intrusive/overcontrolling nor critical/rejecting
parenting was correlated with 8 month infant fear. Relations among the primary study variables
and covariates, including cumulative risk, infant fear at 4 months, and maternal depression, were
also examined. Trend-level associations were observed between infant fear at 4 months and
maternal anxiety, as well as infant fear at 4 months and infant fear at 8 months. Notably, these
analyses did not account for missing data.

Table 3. Descriptive Statistics of Study Variables
Measure (n)
Mean
Standard
Deviation
IBQR Fear Subscale,
2.24
.79
4 Months (81)
SCID Past/ Current
.26
.44
Major Depressive
Episode, 4 Months
(83)
Cumulative Risk, 4
.49
.72
Months (83)
Beck Anxiety
27.19
8.24
Inventory, 4 Months
(83)
PCERA Intrusive/
1.65
.47
Overcontrolling
Parenting, 6 Months
(68)
PCERA Critical/
1.50
.54
Rejecting Parenting, 6
Months (68)
Lab-TAB Fear, 8
0
.86
Months (60)

Minimum

Maximum

Range

1.00

4.50

3.50

0

1.00

0

Coefficient
Alpha
.88

Skew

Kurtosis

3.40

.71

1.00

4.38

-1.30

3.00

3.00

4.54

1.17

21.00

76.00

55.00

.92

11.64

27.53

1.00

3.63

2.63

.82

6.57

9.75

1.00

3.40

2.40

.91

4.80

3.67

-1.54

2.03

3.57

.89

2.45

0.23
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Primary Analyses

Regression coefficients for the primary analyses are presented in Figures 1 and 2. It was
found that maternal anxiety did not have the hypothesized direct effect on infant fear at 8
months. Maternal anxiety was not a significant predictor of intrusive/overcontrolling parenting
behaviors, but was a significant predictor of critical/rejecting parenting behaviors. The
hypothesized positive relationship between intrusive/overcontrolling parenting and 8 month
infant fear was not supported, nor was the relationship between critical/rejecting parenting and 8
month infant fear. Due to the lack of direct effects between maternal anxiety and parenting, as
well as the lack of effects between the parenting variables and 8 month infant fear, the planned
analyses of indirect effects were not conducted.
Relationships between covariates and the primary study variables were also tested. A
significant relationship between infant fear at 4 months of age and maternal anxiety was found.
Infant fear at 4 months of age was also significantly related to infant fear at 8 months of age in
the model including critical/rejecting parenting, and related to 8 month fear at trend level in the
model including intrusive/overcontrolling parenting. Four month infant fear was not significantly
related to intrusive/overcontrolling parenting, nor was it related to critical/rejecting parenting.
Cumulative risk was a significant predictor of both intrusive/overcontrolling parenting as well as
critical/rejecting parenting; cumulative risk was not a significant predictor of either maternal
anxiety or infant fear at 8 months.
It was expected that the presence of a current or past maternal depressive episode would
be positively associated with maternal anxiety at four months; results did not support this
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hypothesis. Potential relationships between maternal depression and the parenting variables of
interest were also explored, with no significant relationship found between depression and
intrusive/overcontrolling parenting nor depression and critical/rejecting parenting. Maternal
depression was unrelated to infant fear at 8 months.
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Intrusive/
Overcontrolling
Parenting at 6 Months
b* = .07

Maternal Anxiety at 4
Months

b* = .01

b* = -.11

Infant Fear at 8 Months

b* = .20

b* = -.08
b* = -.05

b* = .25
b* = .04

b* = .24

Infant Fear at 4 Months

b* = .12

b* = .03

Past or Current Maternal
Depressive Episode

b* = .00

Cumulative Risk

Figure 1. Maternal Anxiety, Intrusive/Overcontrolling Parenting, and Infant Fear
Note: Coefficients significant at p < .05 are bolded and underlined, coefficients significant at p <
.10 are bolded.

47

Critical/Rejecting
Parenting at 6 Months
b* = .01

b* = .30

Maternal Anxiety at 4
Months

b* = -.17

Infant Fear at 8 Months

b* = .23

b* = -.08
b* = -.17

b* = .24
b* = -.05

b* = .25

Infant Fear at 4 Months

b* = .14

b* = .03

Past or Current Maternal
Depressive Episode

b* = .02

Cumulative Risk

Figure 2. Maternal Anxiety, Critical/Rejecting Parenting, and Infant Fear
Note: Coefficients significant at p < .05 are bolded and underlined, coefficients significant at p <
.10 are bolded.
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CHAPTER 5

DISCUSSION

The current investigation explored the relationships between maternal anxiety,
critical/rejecting and intrusive/overcontrolling parenting behaviors, and infant fearfulness at 8
months of age. Results indicated that maternal anxiety was not a significant direct predictor of
infant fearfulness at 8 months of age. Maternal anxiety was unrelated to maternal use of
intrusive/overcontrolling parenting behaviors, but was significantly related to use of
critical/rejecting parenting behaviors, such that more anxious mothers exhibited more
critical/rejecting parenting during interactions with their infants. Neither parenting behavior was
significantly related to 8 month infant fear.
A few significant associations between primary study variables and covariates were also
observed. Maternal anxiety at 4 months and maternal report of infant fearfulness at 4 months
were positively related. As anticipated, cumulative risk was positively related to maternal use of
both intrusive/overcontrolling and critical/rejecting parenting behaviors. Finally, an association
between infant fear at 4 months and infant fear at 8 months was observed. These findings are
now discussed in light of existing research evidence, with a focus on critically evaluating the
design and execution of the study.
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Primary Study Findings

Maternal Anxiety and Parenting Behaviors

One of the significant findings that emerged in this investigation was the positive
relationship between maternal anxiety at 4 months and critical/rejecting parenting behaviors at 6
months of age. In previous work that has been conducted on this topic, associations between
maternal anxiety and use of critical/rejecting parenting behaviors have been primarily observed
in samples of older children (e.g., Whaley, Pinto, & Sigman, 1999; Warren, Schmitz, & Emde,
2003). This study is the first to demonstrate an association between maternal anxiety and use of
critical/rejecting parenting during infancy.
Multiple explanations for these results are possible. Previous work has demonstrated that
anxiety is associated with higher levels of sympathetic nervous system arousal and lower levels
of parasympathetic nervous system arousal (e.g., Hoehn-Saric, & McLeod, 1988; Lyonfields,
Borkovec, & Thayer, 1995; Roth et al., 2008; Thayer, Friedman, & Borkovec, 1996). It is
possible that mothers experiencing higher levels of anxiety also evidence greater sympathetic,
relative to parasympathetic, nervous system activation, which makes them more likely to employ
harsh discipline practices (e.g., Joosen, Mesman, Bakermans-Kranenburg, & van IJzendoorn,
2013). Physiological assessment was not conducted in the present study, but future work may
wish to consider the possible mediating or moderating effects of sympathetic and
parasympathetic nervous system activation on the relationship between maternal anxiety and
critical/rejecting parenting behaviors.
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A cognitive explanation is also possible. That is, individuals with anxiety have been
reported to have a cognitive bias towards negativity (Barrett, Rapee, Dadds, & Ryan, 1996; Kaitz
& Maytal, 2005). During their interactions with their infants, it is possible that more anxious
mothers demonstrated greater attention towards negative child behaviors and responded with
negative behaviors in turn. Again, maternal cognitions were not assessed in the current study, but
this proposition provides an interesting direction for future work.
Though maternal anxiety was related to critical/rejecting parenting behaviors in the
expected direction, a significant relationship between maternal anxiety and use of
intrusive/overcontrolling parenting behaviors was not observed. In previous work, higher levels
of maternal anxiety during the prenatal period have been related to higher levels of intrusive
parenting behavior at 6 months postpartum (e.g., Wijnorks, 2000). Intrusive parenting at 10
months postpartum has also been linked to higher levels of separation anxiety in employed
mothers (Stifter, Coulehan, & Fish, 1993) and mothers with anxiety have been observed to be
less granting of autonomy during their interactions with their children (Whaley, Pinto, &
Sigman, 1999). However, not all research has reported that anxious mothers are more controlling
of their children’s behavior (e.g., Turner et al., 2003).
One possibility for why maternal anxiety was related to critical/rejecting parenting and
unrelated to intrusive/overcontrolling parenting could be that the critical/rejecting parenting
variable used in the current investigation better captured the specific parenting behaviors that
have been previously linked to maternal anxiety. In previous work, mothers with higher anxiety
have been shown to be less warm, less positive, and more critical in their interactions with their
children (e.g., Whaley, Pinto, & Sigman, 1999). The “Parent Negative Affect and Behavior”
subscale of the PCERA code, which was used to represent critical/rejecting parenting, captures a
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number of these specific behaviors, such as angry/hostile tone of voice, displeasure/disapproval/
criticism, and continuing responsivity to child’s negative/unresponsive behavior. The “Parent
Intrusiveness, Inconsistency and Insensitivity” subscale, which was used to represent
intrusive/overcontrolling parenting, also captures a few of the behaviors that have been
previously linked to maternal anxiety (e.g., intrusiveness), but also includes broader measures of
parenting that may not be specifically related to maternal anxiety [e.g., amount of verbalization
(reversed), consistency/predictability (reversed)]. Future work should continue exploring how
maternal anxiety relates to specific parenting behaviors, including intrusiveness/overcontrol,
criticism/rejection, and similar parenting behaviors.
An alternate explanation for the lack of relationship between maternal anxiety and
intrusive/overcontrolling parenting may be that the free-play task used as a context for motherinfant interaction in the current investigation did not provide mothers in the study with adequate
“opportunities” to display intrusive or overcontrolling parenting behaviors. This free play task
was an unstructured interaction between the mother and her infant, wherein no toys were
provided. It was hypothesized that mothers who were more intrusive/overcontrolling would
demonstrate these behaviors during this interaction by keeping their infant in a restricted area, or
by playing more intrusive physical games. Yet, in some of the previous work that has reported
associations between maternal anxiety and intrusive/overcontrolling parenting, more structured
tasks with a desired outcome have been used (e.g., work together to replicate a picture on an
etch-a-sketch board; Ginsburg, Grover, & Ialongo, 2003). In such structured tasks, mothers are
likely motivated to shape their children’s behaviors in ways that increase the probability of
accomplishing the stated goal. For mothers higher in anxiety, the quality of this behavior shaping
is frequently intrusive and overcontrolling. However, previous work has also reported greater
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intrusiveness during less structured tasks (e.g., conversations; Whaley, Pinto, & Sigman, 1999).
Future studies should continue to explore how the context of the task may interact with maternal
anxiety to predict parenting behaviors.

Parenting Behaviors and Infant Fear

Contrary to expectations, the current investigation did not find significant associations
between critical/rejecting or intrusive/overcontrolling parenting behaviors and infant fear at 8
months of age. In previous work that has been conducted on this topic, maternal
intrusiveness/overcontrol and maternal criticism/rejection have been related to child anxiety and
inhibition (e.g., Ginsburg et al., 2005; Hirshfeld‐ Becker et al., 2008; Hudson & Rapee, 2001;
McLeod, Wood & Weisz, 2007; Wood et al., 2002). These specific parenting behaviors (i.e.,
criticism/rejection, intrusiveness/overcontrol) have not been previously linked with higher levels
of infant fearfulness, though there is evidence to suggest that greater maternal
reactivity/sensitivity at 4 months of age predicts lower levels of infant fear/withdrawal at 12
months of age (Pauli-Pott, Mertesacker, & Beckman, 2004).
A comparison of existing research to the current investigation reveals a number of
differences which may help to explain the unexpected lack of findings related to parenting and
infant fear reported herein. First, it is notable that previous work has found associations between
specific parenting behaviors and fear-related child outcomes only after a significant period of
delay (i.e., more than 2 months). In the study by Ginsburg and colleagues (2004), parenting
behaviors were not related to children’s concurrent levels of anxiety. However, at 6 year followup, higher levels of maternal criticism and lower levels of autonomy granting (i.e., overcontrol)
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predicted higher anxiety symptoms in children of anxious parents. In a study conducted with a
sample of infants, higher levels of maternal sensitivity predicted lower levels of infant
fear/withdrawal 8 months later (Pauli-Pott, Mertesacker, & Beckman, 2004).
In the current study, the relationship between parenting behaviors and infant fearfulness
was assessed after only a 2 month delay; it was hypothesized that this amount of time may be
sufficient, but that existing research had not tested this possibility. The results of the current
study, in combination with results from previous research, may indicate that considerable time
must pass before the impact of parenting on infant fear outcomes is observable. That is, it is
possible that the parenting may act on temperament in a cumulative manner, such that longer
periods of exposure are required to see parenting’s influence. Future studies may wish to explore
the amount of time required for parenting to begin affecting child temperament outcomes.
A second explanation for why the current investigation did not observe the expected
relations between parenting and infant fear may have to do with the developmental period
examined. Expressions of fear emerge within the first year of life and demonstrate increased
frequency and intensity over this time period (Carranza Carnicero et al., 2000; Gartstein et al.,
2010). The intensity and frequency of fear expressions continue to grow over early childhood
and plateau during early to middle childhood (e.g., Côté, Tremblay, Nagin, Zoccolillo, & Vitaro,
2002; Karevold et al. 2012). In the current investigation, the participating infants were only 8
months of age. At this age, the development of fear is just beginning; thus, it was expected that
the range of fear expressed would be adequate for the detection of potential effects. However, it
may be that at this early time point, the range of fear expressions is too limited. To assess
whether the lack of findings were indeed due to the developmental period examined, future work
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should explore the differential relationships between intrusive/overcontrolling and
critical/rejecting parenting and child fear across multiple phases of child development.

Maternal Anxiety and Infant Fear

Based on the available published research, it was expected that higher levels of maternal
anxiety symptoms at 4 months postpartum would predict higher infant fearfulness at 8 months.
This expectation was derived from previous work reporting relations between maternal anxiety
and child behavioral inhibition and anxiety. In the current investigation, maternal anxiety was
not related to infant fear at 8 months of age. Similar to the argument presented in the preceding
section, it may be that 4 months’ time is insufficient for maternal characteristics (i.e., anxiety) to
begin affecting child characteristics (i.e., fear) in an observable way.
An alternate explanation is the restricted range of anxiety symptoms reported by
participating mothers reduced ability to detect potential effects. In much of the previous work
relating maternal anxiety to children’s fear/inhibition, clinically anxious populations of mothers
have been used to derive study samples. It may be that children’s fearfulness/inhibition increases
only when mothers are experiencing frequent or intense anxiety symptoms. In the current
investigation, a majority of mothers (i.e., 77.12%) reported minimal levels of anxiety. A
significant minority (i.e., 12.05%) of the sample reported anxiety symptoms that could be
classified as moderate or severe. Before affirming the conclusion of the current study, that
maternal anxiety at 4 months is not related to infant fearfulness at 8 months, studies including
clinically anxious mothers or mothers with high levels of anxiety should be conducted.
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Covariates

Maternal Anxiety and Four Month Infant Fear

A significant finding that emerged in the current investigation was the positive
association between maternal anxiety at 4 months and maternal report of infant fear at 4 months.
This finding is interesting, given the lack of association between maternal anxiety at 4 months
and infant fearfulness at 8 months, as rated by independent observers. It is possible that the four
month measure of maternal anxiety and infant fear were more strongly related as a result of their
concurrent assessment. Previous work has demonstrated stronger associations between maternal
characteristics and infant temperament at the same time point, compared to associations of these
constructs across time (e.g., Susman-Stillman, Kalkoske, Egeland, & Waldman, 1996).
Another explanation for the disparity between these findings is inspired by the
“depression-distortion” hypothesis, which states that mothers with greater depressive symptoms
report their children to have more negative affect and behavior than do objective observers (e.g.,
Gartstein, Bridgett, Dishion, & Kaufman, 2009). This hypothesis has been extended beyond
mothers with depression to include parents with high levels of negative affect. Gartstein and
Marmion (2010) reported that parents higher in negative affect reported higher levels of fear in
their infants, compared to results of a laboratory evaluation. In the current study, it is plausible
that mothers who were higher in anxiety symptoms rated their children as more fearful, which
may have contributed to the significant associations present between maternal anxiety and infant
fearfulness as reported by mothers at 4 months. However, this possibility seems less likely, given
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the trend-level positive relationship between maternal report of infant fear at 4 months of age and
observer-rated fear at 8 months of age, providing evidence of the validity of both.

Cumulative Risk and Parenting

The other significant association that emerged was the positive relationship between
cumulative risk and both critical/rejecting parenting and intrusive/overcontrolling parenting, such
that higher levels of cumulative risk at 4 months predicted maternal use of more critical/rejecting
and intrusive/overcontrolling parenting behaviors at 6 months. Similar results have been reported
in the literature, with consistent findings to support the association between risky contextual
factors (e.g., single parenthood, low income status) and less optimal parenting. Belsky et al
(2007) reported that cumulative risk factors, including income-to-needs, maternal education,
maternal age, and partner presence, were inversely related to negativity in parenting. Trentacosta
et al (2008), reported similar findings, with cumulative risk (including teen parenthood, low
education, single parenthood, overcrowding, criminal conviction, drug/alcohol problem, and
neighborhood dangerousness) negatively related to nurturant/ involved parenting. Results of the
current investigation add to the current body of work linking risky developmental contexts (i.e.,
those with high cumulative risk) to less optimal parenting.

Infant Fear at Four and Eight Months

Infant fear at four months of age was included as a covariate in the current investigation
to enable assessment of the unique contributions of maternal anxiety and parenting behaviors on
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infant fear, controlling for the stability of temperament over time, as well as controlling for any
potential influence of earlier infant fearfulness on parenting behavior, maternal anxiety, or both.
The inclusion of 4 month fear as a covariate also allowed for examination of the relations
between maternal report of fearfulness (at the 4 month assessment) and observer rated
fearfulness (from the 8 month assessment). The association between maternal-reported
fearfulness at 4 months of age and observer ratings of fearfulness at 8 months of age provide
support for the validity of the 8 month fear measure. The positive association also instills
confidence that the lack of hypothesized relations between maternal anxiety and 8 month fear, as
well as parenting and 8 month fear, are likely not attributable to fear-related measurement issues.
The results reported herein are consistent with previous work that has utilized multiple methods
of temperament measurement, with a comparable magnitude of association between maternal
temperament report and laboratory temperament assessments (e.g., Gartstein & Marmion, 2008).

Limitations

Despite a number of strengths, including observational measures of parenting and infant
fearfulness, a longitudinal design, and the inclusion of multiple control variables, many of the
anticipated hypotheses were not supported. As previously discussed, a community sample was
utilized, with a restricted range of individual differences captured by the maternal anxiety
measure, with the majority of individuals reporting anxiety symptoms in the normal range. This
restricted range may have created methodological issues which undermined the ability to detect
potential effects. This methodological issue may have been compounded by the moderate sample
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size of the current study, though a power analysis was conducted and indicated that the sample
size of the current investigation would be sufficient. In future work on this topic, it will be
important to include mothers reporting a range of anxiety symptom severity, to select assessment
tools that capture this symptom diversity, and to recruit a large sample.
Another potential limitation of the current study’s ability to detect significant
relationships was the age selected to measure infant fearfulness. An 8 month assessment of infant
fear was selected based on the developmental trajectory of infant fear (i.e., expressions of
fearfulness begin to emerge and increase around this age). It was thought that, because children’s
fear expressions are emerging around this time, the fear assessment at 8 months would elicit
sufficient reactions from the infant participants. In hindsight, 10 or 12 months may be a better
time to measure infant fear, because fear expressions are increasing in intensity and frequency
during this time (Carranza Carnicero et al., 2000). In future work, it will be beneficial to assess
fear at multiple time points later in the first year of life to determine when maternal
characteristics begin to impact child temperament.
Finally, expected results may not have been observed due to the rather limited time
between assessments. That is, the time between the measurement of maternal anxiety and infant
fear (i.e., 4 months) may not have been long enough for the relationship between maternal
anxiety and infant temperament to become apparent. Similarly, the two month delay between the
assessment of parenting behaviors and the assessment of infant fear was likely insufficient for
parenting’s effects to become manifest in infant fearfulness. The amount of time required for
contextual factors (e.g., parental psychopathology, parenting) to begin impacting child outcomes
(e.g., temperament) is an important issue for future work to consider, as the answers to these
questions will help to inform preventative intervention efforts. That is, specific information on
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the developmental timing of effects may help to determine the period of time before which
contextual risk factors have begun shaping the developmental trajectory of infant fear towards
risk for anxiety and provide a target for when preventative efforts (i.e., reduction of maternal
anxiety, parent training) may be the most impactful.

Future Directions

Results of the current study indicate that mothers who are higher in anxiety exhibit more
critical and rejecting parenting behaviors. Though the current study did not find a significant
association between the use of these critical/rejecting parenting behaviors and infant fearfulness,
such a relationship may become evident after an extended period of time. If higher-anxiety
mothers are in fact at higher risk for utilizing more critical/rejecting parenting behaviors, they
may benefit from interventions that aim to reduce their anxiety (e.g., Barrett, Dadds, & Rapee,
1996; Cobham, Dadds, & Spence, 1998) and include training in the use of more sensitive,
accepting, and warm parenting behaviors (e.g., Kennedy, Rapee, & Edwards, 2009). As has been
previously discussed, additional research is needed to determine the developmental timing of
contextual effects on infant temperament. These will be important questions to consider as the
relationships between maternal anxiety, parenting behaviors, and infant fearfulness are explored
in the future.
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PARENT-CHILD EARLY RELATIONAL ASSESSMENT (PCERA) CODING SHEET
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PCERA CODING SHEET
Tone of Voice
1. Angry, hostile

Video ID#:___________________ Task: _________________

1

2

3

4

5

_________________

1

2

3

4

5

_________________

1

2

3

4

5

_________________

1

2

3

4

5

_________________

Parent’s Expressed Attitude Toward Child
5. Displeasure,
disapproval,
criticism
1
2

3

4

5

_________________

Parent's Affective and Behavioral Involvement
6. Quality and amount of
negative physical
contact
1
2

3

4

5

_________________

Parental Affect
2. Expressed negative
affect
Parent’s Characteristic Mood
3. Angry, hostile
4. Anxious

7. Amount of verbalization

1

2

3

4

5

_________________

8. Contingent responsivity
to child's negative or
unresponsive behavior

1

2

3

4

5

_________________

9. Lack of structuring/
mediating

1

2

3

4

5

_________________

10. Insensitivity/
unresponsiveness
to child’s cues

1

2

3

4

5

_________________

1

2

3

4

5

_________________

12. Intrusiveness

1

2

3

4

5

_________________

13. Inconsistency/
unpredictability

1

2

3

4

5

_________________

Parental Style
11. Rigidity
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APPENDIX B
MASKS EPISODE CODING SHEET
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Masks Episode Coding Sheet
ID: _________________________
Coded By: _________________________
Date: _________________________
Coding Procedure:
Open videos recorded by cameras 1 & 2
Name file ITERP_###_month_mask# (e.g., ITERP_023_10_M1)
Identify approximate start (knocks are often helpful)
***Prior to the start of the first masks episode, code baseline state (circle one)
1= Drowsy.
2= Alert/calm.
3= Alert/active.
4= Fussy.
5= Crying
Play video in slow-motion until both edges of the curtain lift (no more than halfway up)
Press pause
***Record start time:
Masks 1: _________
Masks 2: _________
Masks 3: _________
Masks 4: _________
***Check child’s seating position:

High Chair

Mom’s Lap

Exp. Lap
Press start observation (green circle will turn red)
Press play
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Mask #
1 (0-5s)
(5-10s)
Notes
2 (0-5s)
(5-10s)
Notes
3 (0-5s)
(5-10s)
Notes
4 (0-5s)
(5-10s)
Notes

Smile

Escape

Esc. Type

Bodily

Facial

Vocal

Presence of smiling: Definite smiling responses coded (1-present; 0-absent). A definite smiling
response is any response that would be coded as a 1 or higher. Smiling must be in response to
masks, not to mother or other stimulation.
0= No smiling at all.
1= Small smile, with lips only slightly upturned, little or no involvement of cheeks, no crinkling
about eyes.
2= Medium smile, with lips definitely upturned, mouth perhaps open, some bulging of the
cheeks, perhaps slight crinkling about eyes.
3= Large smile, with lips stretched and quite upturned or perhaps mouth open, cheeks bulging,
definite crinkling about eyes.
Intensity of escape. Peak intensity of escape is noted in each trial (i.e., only 1 rating is provided
across the 2 epochs), and rated as a function of time, on the following scale:
**CODERS, GO BACK AND CHECK THAT HIGHEST RATING IS FILLED IN BOTH
SPOTS AT THE END**
0 = No escape behavior
1 = Mild avoiding behavior, 1-2 seconds
2 = Moderate, 3-4 seconds
3 = Vigorous, 4-5 seconds
***If escape coded, note escape behaviors: If a child turns away from the stimulus, and
remains turned away for the rest of the episode, escape should only be coded when the initial
turn is made or when it is repeated or intensified.
TW= turn or twist away
L= lean away
S= sinking into chair
M=look away from mask
B=look at the mother
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Intensity of bodily fear: Peak intensity of bodily fear is noted for each trial:
0= No sign of bodily fear.
1= Decreased activity: an apparent and sudden decrease in the activity level of the child.
2= Tensing: visible tensing of the muscles, associated with decreased activity.
3= Freezing or trembling: tensing of the entire body with no motion, or trembling due to
extreme muscular tension.
Intensity of fear expression: Presence of fear or fear blends is noted for each trial.
0= No facial region shows codable fear movement.
1= Only one facial region shows codable movement, identifying a low intensity fear, or expression is
ambiguous. Eyes widen slightly; mouth opens slightly with corners retracting back. Child appears to be
mildly afraid facially.
2= Only 2 facial regions show codable movement, or expression in one region is definite. Eyes widen;
brows may be raised; mouth open or closed, with corners retracted straight back; nasal root narrowed, jaw
drops.
3= An appearance change occurs in all 3 facial regions, or coder otherwise has impression of strong facial
fear. Eyes definitely widen, mouth corners retracted straight back; jaw may drop; eyebrows straight or
raised up; may be horizontal wrinkle above the child´s nose and near the inside of the eyebrows.
Intensity of distress vocalizations: Peak intensity of distress vocalizations is noted in each trial.
Note that some vocalizations in this episode may not be fear-related.
0= No distress.
1= Mild vocalization that may be difficult to identify as negative, (e.g. whimper).
2= Definite whimpering, limited to a short (1-2 seconds) duration.
3= Longer whining, fussing, mild protest, or low-intensity cry (w/ extended/rhythmic quality)
4= Definite non-muted crying.
5= Full intensity cry/scream. “Silent” cry with mouth wide open.
***Effectiveness of parent (circle): The parent’s effectiveness as a participant in the episode is coded;
for masks it has to do with the parents’ ability not to interfere. The parent receives one overall code for
the entire episode.
0= Not effective: Parent does not properly participate in the activity (does not follow instruction, makes
inappropriate statements to the child, etc.) in three of the four trials.
1= Mildly effective: Parent does not properly participate in during one or two of the trials.
2= Parent follows the instructions that E has given for all four trials.
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***If task discontinues early, check reason:

Mom discontinues
o
In this case, enter ratings of the last 5 second epoch for the discontinued trial and record below:
Smiling: __________
Escape: __________
Bodily fear: __________
Fear expression: __________
Distress vocalizations: __________
o
Record last epoch:
Mask #: ____________________________
Epoch #: ___________________________

Experimenter error
o
In this case, enter ratings of the last 5 second epoch for the discontinued trial
Smiling: __________
Escape: __________
Bodily fear: __________
Fear expression: __________
Distress vocalizations: __________
o
Record last epoch:
Mask #: ____________________________
Epoch #: ___________________________

o

Experimenter discontinues/ baby “maxes out”
In this case, enter maximum scores for the rest of the trials

APPENDIX C
INFANT BEHAVIOR QUESTIONNAIRE-REVISED (IBQR)
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Infant Behavior Questionnaire - Revised

Subject No.

_______________

Date of Baby’s Birth

Today’s Date

_______________

Age of Child

Sex of Child

_______________

______ ____ _____
month. day year
_____ _____
mos. weeks

INSTRUCTIONS:
Please read carefully before starting:
As you read each description of the baby’s behavior below, please indicate how often the baby did this
during the LAST WEEK (the past seven days) by circling one of the numbers in the left column. These
numbers indicate how often you observed the behavior described during the last week.

(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

(X)
Does
Not
Apply

The “Does Not Apply” (X) column is used when you did not see the baby in the situation described
during the last week. For example, if the situation mentions the baby having to wait for food or liquids
and there was no time during the last week when the baby had to wait, circle the (X) column. “Does Not
Apply” is different from “Never” (1). “Never” is used when you saw the baby in the situation but the
baby never engaged in the behavior listed during the last week. For example, if the baby did have to wait
for food or liquids at least once but never cried loudly while waiting, circle the (1) column.
Please be sure to circle a number for every item.
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

(X)
Does
Not
Apply

Feeding
When having to wait for food or liquids during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (1) accept a toy as a substitute for food immediately?
1 2 3 4 5 6 7 X . . . . (2) accept a toy as a substitute for food only after several offers?
During feeding, how often did the baby:
1 2 3 4 5 6 7 X . . . . (3) lie or sit quietly?
1 2 3 4 5 6 7 X . . . . (4) squirm or kick?
1 2 3 4 5 6 7 X . . . . (5) wave arms?
1 2 3 4 5 6 7 X . . . . (6) continue eating even when someone entered the room?
1 2 3 4 5 6 7 X . . . . (7) return to eating after being interrupted?
1 2 3 4 5 6 7 X . . . . (8) notice lumpy texture in food (e.g., oatmeal)?
In the last week, while being fed in your lap, how often did the baby:
1 2 3 4 5 6 7 X . . . . (9) seem to enjoy the closeness?
1 2 3 4 5 6 7 X . . . . (10) snuggle even after s/he was done?
1 2 3 4 5 6 7 X . . . . (11) seem eager to get away as soon as the feeding was over?
How often did your baby make talking sounds:
1 2 3 4 5 6 7 X . . . . (12) while waiting in a high chair for food?
1 2 3 4 5 6 7 X . . . . (13) when s/he was ready for more food?
1 2 3 4 5 6 7 X . . . . (14) when s/he has had enough to eat?
Sleeping
Before falling asleep at night during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (15) show no fussing or crying?
During sleep, how often did the baby:
1 2 3 4 5 6 7 X . . . . (16) toss about in the crib?
1 2 3 4 5 6 7 X . . . . (17) move from the middle to the end of the crib?
1 2 3 4 5 6 7 X . . . . (18) sleep in one position only?
After sleeping, how often did the baby:
1 2 3 4 5 6 7 X . . . . (19) fuss or cry immediately?
1 2 3 4 5 6 7 X . . . . (20) play quietly in the crib?
1 2 3 4 5 6 7 X . . . . (21) cry if someone doesn’t come within a few minutes?
How often did the baby:
1 2 3 4 5 6 7 X . . . . (22) seem angry (crying and fussing) when you left
her/him in the crib?
1 2 3 4 5 6 7 X . . . . (23) seem content when left in the crib?
1 2 3 4 5 6 7 X . . . . (24) cry or fuss before going to sleep for naps?
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

When going to sleep at night, how often did your baby:
1 2 3 4 5 6 7 X . . . . (25) fall asleep within 10 minutes?
1 2 3 4 5 6 7 X . . . . (26) have a hard time settling down to sleep?
1 2 3 4 5 6 7 X . . . . (27) settle down to sleep easily?
When your baby awoke at night, how often did s/he:
1 2 3 4 5 6 7 X . . . . (28) have a hard time going back to sleep?
1 2 3 4 5 6 7 X . . . . (29) go back to sleep immediately?
When put down for a nap, how often did your baby:
1 2 3 4 5 6 7 X . . . . (30) stay awake for a long time?
1 2 3 4 5 6 7 X . . . . (31) go to sleep immediately?
1 2 3 4 5 6 7 X . . . . (32) settle down quickly?
1 2 3 4 5 6 7 X . . . . (33) have a hard time settling down?
When it was time for bed or a nap and your baby did not want to go, how often did s/he:
1 2 3 4 5 6 7 X . . . . (34) whimper or sob?
1 2 3 4 5 6 7 X . . . . (35) become tearful?
Bathing and Dressing
When being dressed or undressed during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (36) wave her/his arms and kick?
1 2 3 4 5 6 7 X . . . . (37) squirm and/or try to roll away?
1 2 3 4 5 6 7 X . . . . (38) smile or laugh?
1 2 3 4 5 6 7 X . . . . (39) coo or vocalize?
When put into the bath water, how often did the baby:
1 2 3 4 5 6 7 X . . . . (40) smile?
1 2 3 4 5 6 7 X . . . . (41) laugh?
1 2 3 4 5 6 7 X . . . . (42) splash or kick?
1 2 3 4 5 6 7 X . . . . (43) turn body and/or squirm?
When face was washed, how often did the baby:
1 2 3 4 5 6 7 X . . . . (44) smile or laugh?
1 2 3 4 5 6 7 X . . . . (45) fuss or cry?
1 2 3 4 5 6 7 X . . . . (46) coo?
When hair was washed, how often did the baby:
1 2 3 4 5 6 7 X . . . . (47) smile?
1 2 3 4 5 6 7 X . . . . (48) fuss or cry?
1 2 3 4 5 6 7 X . . . . (49) vocalize?

(X)
Does
Not
Apply
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

Play
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (50) look at pictures in books and/or magazines for
2-5 minutes at a time?
1 2 3 4 5 6 7 X . . . . (51) look at pictures in books and/or magazines for
5 minutes or longer at a time?
1 2 3 4 5 6 7 X . . . . (52) stare at a mobile, crib bumper, or picture for
5 minutes or longer?
1 2 3 4 5 6 7 X . . . . (53) play with one toy or object for 5-10 minutes?
1 2 3 4 5 6 7 X . . . . (54) play with one toy or object for 10 minutes or longer?
1 2 3 4 5 6 7 X . . . . (55) spend time just looking at play things?
1 2 3 4 5 6 7 X . . . . (56) repeat the same sounds over and over again?
1 2 3 4 5 6 7 X . . . . (57) laugh aloud in play?
1 2 3 4 5 6 7 X . . . . (58) repeat the same movement with an object for 2
minutes or longer (e.g., putting a block in a cup, kicking
or hitting a mobile)?
1 2 3 4 5 6 7 X . . . . (59) pay attention to your reading during most of the story
when looking at picture books?
1 2 3 4 5 6 7 X . . . . (60) become easily distracted when playing alone?
1 2 3 4 5 6 7 X . . . . (61) smile or laugh after accomplishing something (e.g.,
stacking blocks, etc.)?
1 2 3 4 5 6 7 X . . . . (62) smile or laugh when given a toy?
1 2 3 4 5 6 7 X . . . . (63) smile or laugh when tickled?
How often during the last week did the baby enjoy:
1 2 3 4 5 6 7 X . . . . (64) being sung to?
1 2 3 4 5 6 7 X . . . . (65) being read to?
1 2 3 4 5 6 7 X . . . . (66) hearing the sound of words, as in nursery rhymes?
1 2 3 4 5 6 7 X . . . . (67) looking at picture books?
1 2 3 4 5 6 7 X . . . . (68) gentle rhythmic activities, such as rocking or swaying?
1 2 3 4 5 6 7 X . . . . (69) lying quietly and examining his/her fingers or toes?
1 2 3 4 5 6 7 X . . . . (70) being tickled by you or someone else in your family?
1 2 3 4 5 6 7 X . . . . (71) being involved in rambunctious play?
1 2 3 4 5 6 7 X . . . . (72) watching while you, or another adult, playfully
made faces?
1 2 3 4 5 6 7 X . . . . (73) touching or lying next to stuffed animals?
1 2 3 4 5 6 7 X . . . . (74) the feel of soft blankets ?
1 2 3 4 5 6 7 X . . . . (75) being rolled up in a warm blanket?
1 2 3 4 5 6 7 X . . . . (76) listening to a musical toy in a crib?

(X)
Does
Not
Apply
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

(X)
Does
Not
Apply

When playing quietly with one of her/his favorite toys, how often did your baby:
1 2 3 4 5 6 7 X . . . . (77) show pleasure?
1 2 3 4 5 6 7 X . . . . (78) enjoy lying in the crib for more than 5 minutes?
1 2 3 4 5 6 7 X . . . . (79) enjoy lying in the crib for more than 10 minutes?
1 2 3 4 5 6 7 X . . . . (80) continue to play, without stopping to watch when someone walks by?
1 2 3 4 5 6 7 X . . . . (81) seem to ignore voices or other ordinary sounds?
When something the baby was playing with had to be removed, how often did s/he:
1 2 3 4 5 6 7 X . . . . (82) cry or show distress for a time?
1 2 3 4 5 6 7 X . . . . (83) seem not bothered?
1 2 3 4 5 6 7 X . . . . (84) accept a substitute toy immediately?
1 2 3 4 5 6 7 X . . . . (85) accept a substitute toy only after a number of offers, or a considerable
time?
When tossed around playfully how often did the baby:
1 2 3 4 5 6 7 X . . . . (86) smile?
1 2 3 4 5 6 7 X . . . . (87) laugh?
During a peekaboo game, how often did the baby:
1 2 3 4 5 6 7 X . . . . (88) smile?
1 2 3 4 5 6 7 X . . . . (89) laugh?
How often did your baby enjoy bouncing up and down:
1 2 3 4 5 6 7 X . . . . (90) while on your lap?
1 2 3 4 5 6 7 X . . . . (91) on an object, such as a bed, bouncer chair, or toy?
How often did the infant look up from playing:
1 2 3 4 5 6 7 X . . . . (92) when the telephone rang?
1 2 3 4 5 6 7 X . . . . (93) when s/he heard voices in the next room?
When your baby saw a toy s/he wanted, how often did s/he:
1 2 3 4 5 6 7 X . . . . (94) get very excited about getting it?
1 2 3 4 5 6 7 X . . . . (95) immediately go after it?
When given a new toy, how often did your baby:
1 2 3 4 5 6 7 X . . . . (96) get very excited about getting it?
1 2 3 4 5 6 7 X . . . . (97) immediately go after it?
1 2 3 4 5 6 7 X . . . . (98) seem not to get very excited about it?
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Daily Activities
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (99) cry or show distress at a change in parents’
appearance, (glasses off, shower cap on, etc.)?
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (100) when in a position to see the television set,
look at it for 2 to 5 minutes at a time?
1 2 3 4 5 6 7 X . . . . (101) when in a position to see the television set,
look at it for 5 minutes or longer?
1 2 3 4 5 6 7 X . . . . (102) protest being placed in a confining place (infant
seat, play pen, car seat, etc)?
1 2 3 4 5 6 7 X . . . . (103) startle at a sudden change in body position (for
example, when moved suddenly)?
1 2 3 4 5 6 7 X . . . . (104) appear to listen to even very quiet sounds?
1 2 3 4 5 6 7 X . . . . (105) attend to sights or sounds when outdoors (for example, wind
chimes or water sprinklers)?
1 2 3 4 5 6 7 X . . . . (106) move quickly toward new objects?
1 2 3 4 5 6 7 X . . . . (107) show a strong desire for something s/he wanted?
1 2 3 4 5 6 7 X . . . . (108) startle to a loud or sudden noise?
1 2 3 4 5 6 7 X . . . . (109) look at children playing in the park or on the
playground for 5 minutes or longer?
1 2 3 4 5 6 7 X . . . . (110) watch adults performing household activities
(e.g., cooking, etc.) for more than 5 minutes?
1 2 3 4 5 6 7 X . . . . (111) squeal or shout when excited?
1 2 3 4 5 6 7 X . . . . (112) imitate the sounds you made?
1 2 3 4 5 6 7 X . . . . (113) seem excited when you or other adults acted in an
excited manner around him/her?
When being held, how often did the baby:
1 2 3 4 5 6 7 X . . . . (114) pull away or kick?
1 2 3 4 5 6 7 X . . . . (115) seem to enjoy him/herself?
1 2 3 4 5 6 7 X . . . . (116) mold to your body?
1 2 3 4 5 6 7 X . . . . (117) squirm?
When placed on his/her back, how often did the baby:
1 2 3 4 5 6 7 X . . . . (118) fuss or protest?
1 2 3 4 5 6 7 X . . . . (119) smile or laugh?
1 2 3 4 5 6 7 X . . . . (120) wave arms and kick?
1 2 3 4 5 6 7 X . . . . (121) squirm and/or turn body?
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When the baby wanted something, how often did s/he:
1 2 3 4 5 6 7 X . . . . (122) become upset when s/he could not get what s/he wanted?
1 2 3 4 5 6 7 X . . . . (123) have tantrums (crying, screaming, face red, etc.)
when s/he did not get what s/he wanted?
When placed in an infant seat or car seat, how often did the baby:
1 2 3 4 5 6 7 X . . . . (124) wave arms and kick?
1 2 3 4 5 6 7 X . . . . (125) squirm and turn body?
1 2 3 4 5 6 7 X . . . . (126) lie or sit quietly?
1 2 3 4 5 6 7 X . . . . (127) show distress at first, then quiet down?
When frustrated with something, how often did your baby:
1 2 3 4 5 6 7 X . . . . (128) calm down within 5 minutes?
When your baby was upset about something, how often did s/he:
1 2 3 4 5 6 7 X . . . . (129) stay upset for up to 10 minutes or longer?
1 2 3 4 5 6 7 X . . . . (130) stay upset for up to 20 minutes or longer?
1 2 3 4 5 6 7 X . . . . (131) soothe her/himself with other things (such as a stuffed
animal, or blanket)?
When rocked or hugged, in the last week, how often did your baby:
1 2 3 4 5 6 7 X . . . . (132) seem to enjoy her/himself?
1 2 3 4 5 6 7 X . . . . (133) seemed eager to get away?
1 2 3 4 5 6 7 X . . . . (134) make protesting noises?
When reuniting after having been away during the last week how often did the baby:
1 2 3 4 5 6 7 X . . . . (135) seem to enjoy being held?
1 2 3 4 5 6 7 X . . . . (136) show interest in being close, but resist being held?
1 2 3 4 5 6 7 X . . . . (137) show distress at being held?
When being carried, in the last week, how often did your baby:
1 2 3 4 5 6 7 X . . . . (138) seem to enjoy him/herself?
1 2 3 4 5 6 7 X . . . . (139) push against you until put down?
While sitting in your lap:
1 2 3 4 5 6 7 X . . . . (140) how often did your baby seem to enjoy her/himself?
1 2 3 4 5 6 7 X . . . . (141) how often would the baby not be content without moving around?
While your baby was looking at something, how often did you:
1 2 3 4 5 6 7 X . . . . (142) find it difficult to “break” his/her stare?
1 2 3 4 5 6 7 X . . . . (143) need to say the baby’s name several times before you got his/her
attention?
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When you pointed at something, how often did your baby:
1 2 3 4 5 6 7 X . . . . (144) look at it right away?
1 2 3 4 5 6 7 X . . . . (145) take a while to re-focus attention?
How often did your baby notice:
1 2 3 4 5 6 7 X . . . . (146) low-pitched noises, air conditioner, heating system, or
refrigerator running or starting up?
1 2 3 4 5 6 7 X . . . . (147) sirens from fire trucks or ambulances at a distance?
1 2 3 4 5 6 7 X . . . . (148) a change in room temperature?
1 2 3 4 5 6 7 X . . . . (149) a change in light when a cloud passed over the sun?
1 2 3 4 5 6 7 X . . . . (150) sound of an airplane passing overhead?
1 2 3 4 5 6 7 X . . . . (151) a bird or a squirrel up in a tree?
How often did your baby notice:
1 2 3 4 5 6 7 X . . . . (152) fabrics with scratchy texture (e.g., wool)?
When tired, how often was your baby:
1 2 3 4 5 6 7 X . . . . (153) likely to cry?
1 2 3 4 5 6 7 X . . . . (154) show distress?
At the end of an exciting day, how often did your baby:
1 2 3 4 5 6 7 X . . . . (155) become tearful?
1 2 3 4 5 6 7 X . . . . (156) show distress?
For no apparent reason, how often did your baby:
1 2 3 4 5 6 7 X . . . . (157) appear sad?
1 2 3 4 5 6 7 X . . . . (158) seem unresponsive?
How often did your baby make talking sounds when:
1 2 3 4 5 6 7 X . . . . (159) riding in a car?
1 2 3 4 5 6 7 X . . . . (160) riding in a shopping cart?
1 2 3 4 5 6 7 X . . . . (161) you talked to her/him?
Two-Week Time Span
When you returned from having been away and the baby was awake, how often did s/he:
1 2 3 4 5 6 7 X . . . . (162) smile or laugh?
When introduced to an unfamiliar adult, how often did the baby:
1 2 3 4 5 6 7 X . . . . (163) cling to a parent?
1 2 3 4 5 6 7 X . . . . (164) refuse to go to the stranger?
1 2 3 4 5 6 7 X . . . . (165) hang back from the stranger?
1 2 3 4 5 6 7 X . . . . (166) never “warm up” to the stranger?
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When in the presence of several unfamiliar adults, how often did the baby:
1 2 3 4 5 6 7 X . . . . (167) cling to a parent?
1 2 3 4 5 6 7 X . . . . (168) cry?
1 2 3 4 5 6 7 X . . . . (169) continue to be upset for 10 minutes or longer?
When visiting a new place, how often did the baby?
1 2 3 4 5 6 7 X . . . . (170) show distress for the first few minutes?
1 2 3 4 5 6 7 X . . . . (171) continue to be upset for 10 minutes or more?
1 2 3 4 5 6 7 X . . . . (172) get excited about exploring new surroundings?
1 2 3 4 5 6 7 X . . . . (173) move about actively when s/he was exploring new
surroundings?
When your baby was approached by an unfamiliar person when you and s/he were out (for example,
shopping), how often did the baby:
1 2 3 4 5 6 7 X . . . . (174) show distress?
1 2 3 4 5 6 7 X . . . . (175) cry?
When an unfamiliar adult came to your home or apartment, how often did your baby:
1 2 3 4 5 6 7 X . . . . (176) allow her/himself to be picked up without protest?
1 2 3 4 5 6 7 X . . . . (177) cry when the visitor attempted to pick her/him up?
When in a crowd of people, how often did the baby:
1 2 3 4 5 6 7 X . . . . (178) seem to enjoy him/herself?
Did the baby seem sad when:
1 2 3 4 5 6 7 X . . . . (179) the caregiver was gone for an unusually long period of time?
1 2 3 4 5 6 7 X . . . . (180) left alone/unattended in a crib or a playpen for an
extended period of time?
When you were busy with another activity, and your baby was not able to get your attention, how often
did s/he:
1 2 3 4 5 6 7 X . . . . (181) become sad?
1 2 3 4 5 6 7 X . . . . (182) cry?
When your baby saw another baby crying, how often did s/he:
1 2 3 4 5 6 7 X . . . . (183) become tearful?
1 2 3 4 5 6 7 X . . . . (184) show distress?
When familiar relatives/friends came to visit, how often did your baby:
1 2 3 4 5 6 7 X . . . . (185) get excited?
1 2 3 4 5 6 7 X . . . . (186) seem indifferent?
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Soothing Techniques
Have you tried any of the following soothing techniques in the last two weeks? If so, how quickly did
your baby soothe using each of these techniques? Circle (X) if you did not try the technique during the
LAST TWO WEEKS.
When rocking your baby, how often did s/he:
1 2 3 4 5 6 7 X . . . . (187) soothe immediately?
1 2 3 4 5 6 7 X . . . . (188) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (189) take more than 10 minutes to soothe?
When singing or talking to your baby, how often did s/he:
1 2 3 4 5 6 7 X . . . . (190) soothe immediately?
1 2 3 4 5 6 7 X . . . . (191) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (192) take more than 10 minutes to soothe?
When walking with the baby, how often did s/he:
1 2 3 4 5 6 7 X . . . . (193) soothe immediately?
1 2 3 4 5 6 7 X . . . . (194) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (195) take more than 10 minutes to soothe?
When giving him/her a toy, how often did the baby:
1 2 3 4 5 6 7 X . . . . (196) soothe immediately?
1 2 3 4 5 6 7 X . . . . (197) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (198) take more than 10 minutes to soothe?
When showing the baby something to look at, how often did s/he:
1 2 3 4 5 6 7 X . . . . (199) soothe immediately?
1 2 3 4 5 6 7 X . . . . (200) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (201) take more than 10 minutes to soothe?
When patting or gently rubbing some part of the baby’s body, how often did s/he:
1 2 3 4 5 6 7 X . . . . (202) soothe immediately?
1 2 3 4 5 6 7 X . . . . (203) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (204) take more than 10 minutes to soothe?

APPENDIX D
BACKGROUND INFORMATION: PRIMARY CAREGIVER
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Background Information – Primary Caregiver
We would like to ask you some questions about yourself. The questions are about your age,
marital status, educational background, and current work. Please answer all questions as
completely as possible.
Primary Caregiver – spends most time taking care of infant. Example – stay-at-home mom or stay-at
home-dad.
Secondary Caregiver– spends second most amount of time taking care of infant. Example – working
parent (e.g., father) or grandparent.

Please complete this information about the infant’s primary caregiver:
1. What is your partnership status? _____
1 = Single
2 = In a relationship
3 = Living together
4 = Married
5 = Divorced
6 = Separated
7 = Remarried
8 = Widowed
2. With which race/ethnicity do you identify most? _____
1 = Caucasian/European American
2 = African American/Black
3 = Asian/Asian American
4 = Pacific Islander
5 = Filipino
6 = Hispanic/Latino
7 = Native American
8 = Other: ____________________
3. What is the highest grade of school you’ve completed?
Elementary

1

2

3

4

5

6

7

8

High School

9

10

11

12

Post-High School

1

2

3

4

College

1

2

3

4

Degree earned (if any): __________

Graduate/Professional

5

6

7

8

Degree earned (if any): __________

(vocational or technical school)
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4. What is your date of birth? _______/_______/_______
month
day
year
5. What is your age? __________

6. What is your gender?
Male
Female
7a. What kind of work are you currently doing (what is your occupation)?
____________________________________________________
(For example: Electrical engineer, farmer, stock clerk, machinist, etc.)
7b. What are your most important activities or duties?
____________________________________________________
(For example: selling cars, filing, finishing concrete, etc.)

7c. What kind of industry is this?
____________________________________________________
(For example: retail shoe store, automobile manufacturing, or state labor department, etc.)

8. What was your approximate family income last year? _________________________

9. What is your religious affiliation?_________________________
10. Please check the boxes below if you have previously been diagnosed with any of the
following disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse
Behavior problems/delinquency
Other: ______________
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11. Please check the boxes below if your biological mother has previously been diagnosed with
any of the following disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse
Behavior problems/delinquency
Other: ______________
Other: ______________
12. Please check the boxes below if your biological father has previously been diagnosed with
any of the following disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse
Behavior problems/delinquency
13. Please check the boxes below if you have previously been diagnosed with any of the
following learning or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ____________
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14. Please check the boxes below if your biological mother has previously been diagnosed with
any of the following learning or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ____________
15. Please check the boxes below if your biological father has previously been diagnosed with
any of the following learning or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ____________
16. Have you had a history of medical difficulties (for example: heart disease, Alzheimer’s,
cancer)?
Yes
No
16b. If yes, please briefly describe your medical difficulties below:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

